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1MAHSTAE)  Augustis (2017)
. etpamR 2SofLio}
HPEM
o AFEA! SXHEL
. oKt
- probable MSA 1309, PD 5779, == 150Y
N
- a—synucleinopathy0il List AN S7H7t 2520t A
FABEN HERS MRS W0 IS 0K 418
MSA PD Control P
O b puls] 67.07+7.78 70.37+8.97 74.84+6.92 0.001
cres LrAHlg 67(59.82%) 296(59.20%) 88(68.22%) 50.05

o SMEAL 7B A

AR E=RICHE M= T2 ZIAKlying to standing orthostatic test)2 Z7}

oY

- ot

- J|E NEY MO M Ues MEH =2 =EE HOIEWAM 32 O[LHY EHA £=7| Y

20mmHg, 0[2t7] &2t 10mmHg ZAE RX|= AEH
HPZI-OHHY - oK olTlS

o SIXHATYE 7|EM XY HIZ

= MSA PD Control P
oqazia-5 kA
A7Ei-aid 12/18 38/116 4/15
OH 0.015
(66.67%) (32.76%) (26.67%)

MSA, multiple sclerosis atrophy; OH, orthostatic hypotension; PD, Parkinson's disease
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1XMX(ESHAT)  Aydin (2017)

. PRSI EP|

H3Ed
o iTAA: RIEEHEI AT
o CILDHARL
- 65A O 0!I 2|2 22|HS Solf Yt &Xt 2909
o S 7|EH FdA
- A
- SR R SHA| FHUE SEOA SR FA Fot & AN 2 S5
Ol
SIA7E Lot = 242 ToiIM 320 2 UAE MBS0 Y STS e
- AAZ
- 71EA MEY Mol KIMESIA| A 57| ©@Q 20mmHg and/or 0|2t7] &2 10mmHg
ZEN
[mm}
o ETTHZZAL HUT
i < L Sl i o B R N P B = o=
o U|EE MY T T THYEY
HTA T A Sn Sp PPV NPV
A7di-any AST 49.0% 65.5% 25% 84.6%

AST, active standing test; HUT, head up tilt table: NPV, negative predictive value; PPV, positive predictive value;
Sn, sensitivity; Sp, specificity
RN IPS NS
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1MXHETT) Balcioglu(2007)
o Qedim7b B
LB
o CILAA: XA G
. TR
— 75A| O|2te] M2 Hir Xt 90HOZ 0| = CAN SEISH 2Kt 35H, CAN SHIGHK| L2 &t
Xt 55
CAN with CAN without
35 55 P
4y 56+9 56+9 ns
=i 13(37%) 22(40%) ns
- He7lE
i | i) et 22t0] Qli= ZR0T0f TaES ZHS0A 1712 S Mol 50% SOl E<2)
i) 4TZM, 38 BYSY S5Z, HEH BUS, BYY 52 HFY Y285, non-sinus
rhythm, ZAM7 |5 STIE B2 X6tS, SEIZAIN AaH(sustaned or nonsustained) &
Ql, EHSSNOZ Qo|5t MatRst oHElx0f Yoks & o+ Us US AIE
— CAN RIH7|E: Ewing SOIA] MAIE HIRESH MAHARIAEAL 57LX| BARZ H7}
i) CAN + & Y178 ZAOIM HIZ&CZ LI2 42
i) CAN- Z1&: 171 MM HIHYCE LIRLL 25 HACE L2 42
o EXTAMH
- QAR Ewing & 20N Mt e300 J1s
HPAI-OLHY  + ORI OIS
- 2y
CAN with CAN without
35 55 P
HR response to lying to standing
Normal 17 53
IS A borderline 2 2 ND
abnormal 16 0
BP response to lying to standing
Normal 21 55
borderline 8 0
abnormal 6 0

H|Z Ewing' classification”
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1MXHETT) Balcioglu(2007)

Score | Ewing's classification Assessment
0-3 Heart rate on deep breathing, Valsalva ratio
30:15 ratio to standing Normal or
0-a Systolic BP fall to standing borderline or
Diastolic BP increase to sustained handgrip abnormal
0-3 None

CAN, cardiac autonomic neuropathy; ND, not done; NS, not significant

RS PN v

1) Z224| 87|&, X2AMHEE0| XM J Korean Neurol Assoc. 2021; 39(2 suppl): 60-72.
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1XMXH(EMAE) Bosone(2017)
o OiHEi=T 0|2 2|0f
HTEH
o QA SXHER AT
o CISIOHAA
- 01 = Hlr, TS 20| Q= SEAtZ ST depressioin SEISHAF 513, ST depression Stt
S| 42 At 1929
total with ST depression | without ST depression p
243 51 192
ik 70.6+4.6 71.2+49 69.9+6.4 0.27
MEM/F) | 126/117 27/24 99/93
- MEY|IE
) HEHoZ FEA QSIKIZ 65-75M|2] HZO|HA 2EfN THRK(2F I wash out
ZLt= AI™0IA SBP 2140 and {180 mmHg and/or DBP 290 and {105 mmHg 2! X})
i 10E O|M X2y Yl SIXNE FYO| & 2HE == X HbATe <7 %)
i) 21710 12 lead surface ECGA HAOZR LI2 X}
iv) 2&750] FAI XH(serum creatinine (1.5 mg/dL, eGFR Y60 mL/min and albumin
excretion rate <30 mg/24 h)
Pl v) @& & ZYAHE £X7H HAR!XH(<200 mg/dL)

- Me7iE
2RHS TEY, M3 DBkt F417] 12 lead surface ECGA HIHA Zapt IRt M4

o SHEAL 7 IEY SLBA

- A

7RI SRS 2 =2 HEf0IM 1020] 2 & R S

- SAN V1EY Bt VI EAEOIM 12, 38 20| 2YEEE

%

71BN XS MOl £57| EoF 24 20mmHg, 0[27] EeF A 10mmHg 244
X SEIEAL

- WUMAAAAL: Valsalva ratio, cold pressor test, 7|24 SUZAL

- BUZMBALAL AEHO|E AL HEEA AEISHAL 7|8 YA
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1MIHETHSE)

Bosone(2017)

=l

- ST depression 0{201| M=} 7|2 XML HIE H|W!

with ST depression (\j/wthout_S_T p
epressioin
CH& Rt 51 192
Orthostatic 42(82.3) 136.7) {0.001

hypotension, n(%)

- ST depression GiF0i| M2t WZMAABA, FuZHEAHAL BIEY HIE Bl

with ST depression without ST depressioin
Ot A= 51
BUZMBHAR HIFMO =
Li2 Z2 n(%) 2(3.9) 105(54.7)
WZNZA DAL HIHM = 11.9)
L2 82, n(%) )
WHMEA, R ZAEA S0
HIHAOZ L2 32, n(%) 48(34.1)

RS PR ES
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1MXHSTHE)  Faraji (2011)
o Gdl=IP 0=
ATEY
o GATEA: HHBIIAT
o GTHAAL
- B0|2HY O{X[2ZS At 15638
o SMAAL 7IEE SYEA
- CAIYE: Xts 2YAR B, SHUS AMAL, GOIUE KA H MU= ARA 220N 2E
A Z7o0 ZH2f9] XtMI0fM 2~3& QUCH L St 3 MELS -Gt
- A
FUE KMOIA MUE KEHZ HSIA| 32 0|0 57| 8 20mmHg  0[2t7| &et
10mmHg ZAst A

FUEEI|E Sn Sp PPV NPV
HUT 4, 254! postive result 21 71 50 40
HUT Z4f positive result 25 76 25 76

HUT, head upright tilt table testing; NPV, negative predictive value; PPV, positive predictive valu;e Sn,

sensitivity; Sp, specificity
*H KA 7|2
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1MXHSTAE)  Holmegard (2012)
R A =]
HLEH

o OIAA AHN TSE Syt

o CIFCHYAL

- IEOH[ A4l 2R 36T, it M AAl 2t 38

o EXEAR: 71HY A active standing)

Ak - A

- QU= HEHOIM EA 1027 QHHE F ot F Y EH
0|F MU= SEH0IM K[X| SOl 1027t AMIE R

o HWZHAL 7[HBAEIOIS A

APZAD-QHY - Y ogSis
o SRS H| WAL} B WA}
| 7[0S ZAL | 7|8 A ‘ P
a8} 3 bpm)
SIEAMS AABK} 6.7+9.8 11.7+105 0.023
SHAMSY A 2K} 10.7+8.9 12.6+6.6 0.30
p-value 0.056 0.88
57|82 #s(mmHg)
A ZAA-g i SIEAMS AABK} 9.4+18.5 20.3+14.2 0.006
SHAMY A 2K} 10.0+9.9 17.3+18.3 0.029
p-value 0.55 0.14
0[2t7| et s mmHg)
SIEAT| S HAISA} 14.7+£12.9 19.56+114. 0.032
SHAMY A 2K} 14.7+9.6 19.2+10.8 0.29
p-value 0.76 0.20
H| D ZHOIM= 71EH SUTAE RE 7Y HE2 BE +FELE HE7ISMY At S
- 0I:ZE SR 2SN XI0|§ S&20| d8otA = ZEtl 22U

WS INPSINAES
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Jassal(1998a)

SHALT)

1 X XK

§27p: G2

ts1

otas

70
ur

gl

__'_L

8l

-|
g

tCH

51X

3

SEA:

SO
- CAPD

At 238, ix+ 23H

3t

- Moz 2EEX

194 H[=20] 0.90]

on

ES
23
43.6(23-72)

b
23

44.4(22-70)

=Y

CRAIRES,

A, M, B

TR EOA AR

- AAZE >30mmHg

NS

2(9)

&ix)

6(26)

FHIEY HIE, B(%)

CAPD, chronic ambulatory peritoneal dialysis; NS, not significant
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1MIHSHAT)  Kim(1998)
o GdA=IP o=
H1EH
o GiaA: XEEEIS
o CIFOHYAL
- PD 26%, MSA 119
PD MSA D
CH&f At 26 11
/4 11/15 6/5 0.719
B 61.6+9.9, 40-77AM| 66.8+7.48, 55-78 0.128
- IPD 7|&: United Kingdom Parkinson's Disease Society Brain Bank XITt7|Z0] di2t
definite IPD 2FA}2H L5t
= MSA 71&: Quinng| £IH 71& & kg A 342 M2Ist LIHX| 7|1&22 probable MSA
£ E5M7|= EES MSA SIREZ0| AL
- HQ7 |1z
- A BEUMOLE =571 180mmHg 014, 0[2t7] E 90mmHg 014Q! BtAE2 ¢y
Paa et

JOHIA H|2
-1 20 =, UE FEES

) E—l—I_OEJ

T 2REE A0 K2

- RBAALE A BRI IS D1 4 YU HOR YT oSS 28 HXS AU
HALROA K2
. BN 71 BYHA
- ZAE: 2 KON Q0T HS 1-220] 23t 5 £57| Y 0lek7| 29| #at 55
- Q7A3L: Ewing 7101 W2t RIS AIZ 7155 2T OLYR S TEt
s SERE
= 35
TZNBATISHA 7B EUEN, SHN 25 3 HYal
S D27 S AL HSEA| Asth sl WAl
APHI-OIHY - orHY: 0IFYS
. Ey
- 71y BN HIEY HIS
AR AIY-B Y
IPD MSA P
TS S57HE A HIEY IS | 9(34.6%) | 6(54.5%) 0.295
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1XMI(SHAE)  Kim(1998)

o

471R] 019l AAOIN ISl 64%

IR 2y N2 TS B 271 .
(o]

HAEOl ZNS HYS B

I YA JISBA B TVh OIS BNOIAT BIE |
(o]

49| ZNS BoS Y

PD, Parkinson's disease; MSA, multiple syetemic atrophy
RSP TS
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1HANESHAE)  Kirbis (2013)
. SRR SRHILIO}
A7EY
. IR FE 3SE o7
. SRR
- Ol £} 34%, P 2%} 313
. B 71 BYEA
- HAY
P - ASTE 24MZHEOH RTIR 39 435, 2t ASTE 527U SA 522 O AR
UAOH, 2t 247{0] BL} $502 BYS ZX3
« I HUT
. FHDEZHAPOTS o) 712k MRSl SN AU AEf H2 head-up tilt AfEO]
A 102 O|LHOY 440 303I/min OJ B713t Atk

L]
ro

R

+ POSTS(|EY £5Z AEH0iA] 2EE 303 O B7+ &) PIYE, S0|=
3min 9min
AST HUT AST \ HUT
Sp
continuous 0.88 0.97 0.88 0.84
monitoring (0.70-0.98) | (0.83-0.99) | (0.69-0.97) (0.64-0.95)
single 0.93 0.97 0.88 0.81
measurements (0.76-0.99) | (0.83-0.99) (0.69-0.97) (0.62-0.94)
Sn
continuous 0.13 0.06(0.01-0 0.10 0.14
monitoring (0.04-0.30) .20) (0.02-0.27) (0.02-0.27)
single 0.10 0.06 0.11 0.15
measurements (0.02-0.25) | (0.01-0.20) (0.02-0.27) (0.05-0.32)

H|Z2

2 T70ME 7124 H1%(postural tachycardia)S B7ISk=Hl U0 7|24 SiAAR 71

AEIOISHA wAISH Y= ZELE.

£

QOl, orthostatic intolerance; POTS, postural tachycardia syndrome; Sn, sensitivity; Sp, specificity

WS INPSINAES
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1MXHSTAE) Matsushima (2004)
S
HTPEH
+ ST R DBE o
s
- NS 51
o SIHAL 7|EY SLTAL
- 2y
- 7|EY LA B2 F/UE AMOIN 10882t U2 = SEE. 0|7 2= HEA MM
b e | TES RNE RXAIE

- GAF 0| RS2 Finapres 7|=0| &S DIXIX| =S REES ALE0HA| §11 B2 =

- 7IE2 7TESY MUE S 0IRURCH, 1 LE0 Tl +RIUE RMIE g
U EE dNTFSE(presyncope)0| U= B FAl F2 M2 HE0HY

o RPMIBSIA| 27| TAHO| et

AST HUT D
ASBP, mmHg -40+13 ~7+15 (0.0001
ADBP, mmHg ~44+17 2421 (0.0001

1R 7E A0 £57) BY Y 0j2y| e B wiat

AST HUT p
ASBP, mmHg 0+11 -7+12 <0.001
ADBP, mmHg 18+16 6+16 0.001

H|Z2

[

=
%O[}:‘ OlE EH 7|EIA‘IS:IOP7-|A|—7|— =7

== ]

AN T2 2I0f ZALZ Qe A4 2tAt I HMOIR0] D2t XM[E A8H0I= ZAME =I5t
A

|
sympathetic activation)2 €27|11 UL St}
510 QICH H T

7|EE EYUBAPL 7 IZBMH OIS HAILE &S THoke HARA HAESE0] AL 2

i

L3

AST, active standing test; DBP, diastolic blood pressure; HUT, head up tilt table; SBP, systolic blood pressure

RS PR A TS
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1MXHETAE)  Netten(1995)
o Oldl=TR HIERE
HPEY
o QHA: SXHET G
o CIFOHYAL
- PD 229
Parkinson
with autonomic | without autonomic total
dysfucntion dysfunction
Chat R~ 5 17 22
=2/4 2/3 11/6 13/9
AZ(AMD 61+12.9 55.8+10.6 56.3+10.8
o SAHAA
- GAHE: YAR(Z bR FAISH = Y2 33| FHGIH B AlLte JIZSE0IM 18 = T
o A 2s S8y
- LA
71EY MY HO 57| @Y 25mmHg O[MZA, 01247 ™Y 10mmHg 014 ZAst 4
e= ol
X NEAEA7 SHOH= Or2l| 57HX| ZALE 274 Oat I F2 L2 32 HOlg-
Forced breathing
Heart rate response Standing up
Valsalva manoeuvre
standing up
Blood pressure response Sustained handarip
HPHI-OY o OHNY: O1FQUS
« 3y
- A2AZA7ISE0N 50 M2 7|2 QA HIH Y HIZ Hlw
PD
A5 ot with autonomic without autonomic total
dysfucntion dysfunction
J|2IM SO} H|KAL

PD, Parkinson's disease
A PSNAES
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1MXHETAE)  Oguanobi(2012)
o ORI b* LIOIX|2]0F
HTEH
o CIE: SRR ¢
o IR
- ANHET BIE S 62HOZ CAN SHISH &Rt 44H CAN SHISHK| 942 &AL 18
CAN Sht CAN SHI5HK| 242 p
A (M) 28.34+5.79 28.00+4.97 0.817
g4
= 23(52.27) 8(44.44)
of 21(47.73) 10(55.56) 0.780

A 44 18

- MFI|IE

) SIZS2E M7 |FS BN SE2 =28 SRR SSOI 42

i) 18M| O|AFQI AL

- Mep|E

i) 01 4330t O HEZE Y7 |HENTI U AL

o171t i) SHESOZ 7|01= A 2 XST U= HR
o

o
vi) G, THY, A4, MEH, TE eS| FIZ S 2RIES0| U= R, A2UFA7 IS0 T

S E 7 QU= U2S MEdt= ER, $32 HIFYH(GIOIEAS18%)
o

- URARIZ 102 FAlSH T T IFHEOIM 22 20| ELEY

- AL 571 FY0| 30mmHg 04 HOZl 22 HFHC= F2
XCAN ZAE Valsalva manoeuvre, Beat to beat (R-R interval) heart rate variation
during deep breathing, heart rate response to standing, Blood pressure response to

sustained handgrip, Blood pressure response to standing

HPPI-OHY -+ OFHY: OIS

[

r

o
- CAN Of50f 2} 7|2 MY HIE

A Za-Faky Frequency(%) p
CAN st CAN StIotx| 2=
postural hypotension 2(4.55) 0(0) 0.5

CAN, cardiovascular autonomic neuropathy
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1MXHEMAE) Oguanobi(2012)
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1XMX(EHAE) Pavy(2010)
o Qifadlimib ODgA
HPEY
o TEA
o CIOHAL
- M1 Fe2At 2319, 0] & CAN SS0)| M2t & £ 1479, 302 849
Group 1 Group 2
AEMBA |SEH Z0[8t I A2ANFAYISEN 55 I8
CH&dAt, & 147 34
A, Ml 49.8+12.2 49.6+11.3
Ewing Score 1-2 )2
e

o SHZAL 7B ZEA

- AN A Y

oo

%
- 71Ed NEY VI

fom Yok e]
o= els

JEIOIN 3=

10mmHg 0| ZASt 42

OlLfOl 257

% Ewing Score: MSEA| MEISAAL

active standing AfEHO|

==

2t E|A 20mmHg, O[&7[2 F4A

7|2BAK30/15 ratio), WatHiH(Valsalva ratio),

N S, hand grip SEHOIA 0124712 S7t

Group 1

Group 2

3.5%

36%

WS INPSINAES
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1MXHETSHT)  Pavy(2018)
o Qpdl=EvP DA
HTEH
o OIAA: RITHRHEIIAT
o CISIOHAA
- MSA-P 624, Parkinson's disease 963
o ZTHZIAI: 7|RA SHOIZAL
i | — QAR 7| B0 SRS =0l
- UAIZ
71BN N MOl T [—RMENOIA 57| FRt A 20mmHg, 027”2 E|4A 10mmHg &
AE AR
HRZA-orMY - OINY AERIE
o MSA-P ZIEt 23 RCEEs(PDE2EE] MSA-P 1)
Sn Sp PPV NPV OR(95%CI) AUC
qpzn-gatM 7|28 LA H
= < ce = 2.56(1.00-6.54),
HNZU”-SY K 64 66 bb 74 0.65
‘ P=0.0499
=\

AUC, area under the curve;

value; OR, odds ratio; Sn, sensitivity; Sp, specificity, PPV, positive predictive vallue

*H KA 71

MSA-P, multiple systemic atrophy—parkinsonism type; NPV, negative predictive
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1MXHETE)  Raul(1995)
o CIFETp AR
HTEH
o CIPAA: MTHHTIIE
o RO
- Yz EXI0[HA CAN SHIsh It 159, AZUEE 168
= SIRt T
£3 DM & CAN AU =A
O Rl 15 15
g4, o/g 8/7 6/9
Lto], () 35(24-48) 32(26-40)
o IR 7R SLBA
ol pup - ZARE: A AZ GlS

-

- YA

N
o

AEHOIM &S 30 O|LHOY 57| E2F 30mmHg, 0|27 22 15mmHg HoiXl 42

Of
=]

- CAN ZIH7|Z: deep breathing heart R-R interval variation, Valsalva maneuver,

heart rate response to standing, blood rpessure response to standing, atropine

intravenous injection, face immersion reflex 0| & 27}X| O|A Y¥MOR Ltg ZQ DA

Aetlggsez fH

. O OlZgIS

PPV NPV

713
HOIZA}

1.0 0.68

CAN, cardiovascular autonomic neuropathy; DM, Diabetic mellitus; NPV, negative predictive value; PPV, positive
predictive value; Sn, sensitivity; Sp, specificity;

RS PR ES
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1XXHETAHE)  Sahin(2006)
L e = B
HPEY

o ATAEA: MHHIIIAL

. TR

- SHEMFOI BHEMEH 40F(H A/ 2d: 16/24) & NEL1EES 359, HIXSLEHE 58

o SNBAL 7|EE LYBAL

— QAR Qo2 HE HE Q2 T S Yot 7|HYE0IM Y &Y

- QAL BYUKIOPF < 10 mm HoQl A2 B4

o MUHEZAL SEXIRE (57EK] BADOIA] HA| H4 58 01401 42 XedgEso=s I

Y
Normal Borderline Abnormal
Valsalva ratio >1.21 1.11-1.20 <1.10
AMSEA| AEIESZA} 215 11-14 <10
7 | HAEHO[ A2 ant > _ <
Az >1.04 1.01-1.03 <1.00
7|2 FtdA <10 11-29 =30
R&= 2700) of
= S0 >16 11-15 <10
ATZI-OLY o OHHY: olZeis
« BUY
- RISNES TICH BRI TR
o T By | I DG
AqZa-gakd Sn Sp PPV NPV

71EH SAAAM 17 100 100 14

NPV, negative predictive value;

RS PR A TS

PPV, positive predcitive value; Sn, sensitivity; Sp, specificity;
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Sanya(2004)

SHALT)

1 X XK

H=17p+: LIO|X|2J0}

ts1

T4
AR

8l

70
ur

gl

YN B

2t

3

ST AL
- ObY MEH 31X 60, 0| & CAN St 399, CAN 0|8t 219

-7 | EEROlA 1

=3
=

=1y
=]

- A

71 37 0|4 Z< CAN positivez Tl

[0)
e
>
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[@) IO
g8
Sl o
SIS
O ol
mwe.ﬂe
2 50 5
ol ®| 2|5l 2
Dl D] n| S| v
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o c
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1XXHSTAHE)  Straub(1997)

. oRAu £

HTEH
o CITAA: XTHHIIIHT
o CIFCHAMRL
- 2L BIXt 1659
7= g
CHAIRE 2, & 165
A, M 50.2+1.3
g8, o/ 87/78
i |

o SHAEAL 7B ZEA

I

00
Jpob

=
- AYE: VI SEOIN 57| SRS =2, YA O elE

M1

0

FOHZEZAAL Ewing criteria 7|22 5th percentile 0|52 A2

o SEHACAN ZIE): 47kK] HAL S 171K HARF BIZYOIAL 271K HAPE ZAHM 2l

oY 0
40 =«

o Sy

AFZa-gakd Sn Sp PPV NPV
J1Ed A 46.3% 98.7% 100% 66.4%
ESZAHCAN ZIT 44.8% 92.8% 96.3% 69.6%

CAN, cardiovascular autonomic neuropathy; NPV, negative predictive value; PPV, positive predictive value; Sn,
sensitivity; Sp, specificity
S WPSINIES
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1MXHSTAT)  Sushma(2021)
. PR ol
HTPEH
- QA Tk
o OIOHAA
- 101 B 1418, RISUZATISHONS SUSPILE SUSHA| 22 SIXIZ 604 0j40l gl
of2) 2%y
- He7|1E
) FTH X2ABAEE, DAY RMEAEAYE = 242 2kt H e
i) ASABALS0| &S F= A2 LT ASS S8 AT HQE
AT o B VIEY FUEA

— ZIAEHH

L]
ozt

o
-2 JHIOIA 7[ZE = FA
d

UEEHAL AEHE

0l2(Deep breathing

test, Valsalva ratio,

Orthostatic test(heart rate), Isometric handgrip test, Orthostatic test(blood

pressure))

o Ty

A1 ZA-gakd Sn

NPV

Accuracy

’led 20.2

AL

77.8

27.2

36.9

0.597

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

*H KA 71
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1MXHSTMAHE) Tandon(2015)
SR e [
HT7EY
o STl BT A
¢ SR
~ MSAp 168, MSAc 37 ChAt
© SMEAL VIR 2
- BAYE: 57| 2YU2 7(8e JHUIM 322 M )2 & SHOIN 2 JEloliMS] #57
H7YH
2} HlwE) FA0| 30mmHg 01 D01zl Z A24lg7 ISl YYo= 12
- ARt
- £%7| & 15mmHg Olat, 024728t 20mmHg 0I5t , et 103]/min 4501 2 Y4O
=89
HPZa-orHyY - WY UERS
© B VIEE 2UEA HIEY HIZ Hl
ARAI-F I MSAp MSAc P
7|28 AT |- Lot 71F), n(%) 16(43.2%) | 6(37.5%) | 0.697

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

RS PR A TS
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1MXHETHT)

Winker (2005)

HTEY
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- IGR 629, =+ 60H
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IGR with peripheral neuropathy normal control
CHA AL, H(E/A) 62, 30/32 60, 27/33
(A + BETALE M) 58.6+5.2 60.5+3.8
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aras o« BN TI™Y EEA
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10mmHg ZAoh= 42
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o SXIHALTH71EE MY HIE HlW
— = A, n=60 p
A ZT}-F M _ IGR group, n=62 =,
= © Dy nEase 6(0.7%) 4(6.7%) 0.545

IGR, impared glucose regulation
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* A retrospective study was conducted on the patients from a U gﬂ
- . . L]
specialized neurological department, recruited from August, E%!é
1997 until July, 2015
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* Qver the course of the follow-up in the study groups the ool
lapping of parkinsoni d d be largel o2
overlapping of parkinsonian syndromes cou e largely B =5
excluded
AR OIS
SRt MEROIIM HISE0| =28 == U=71? O==2
==
HEHOl thet 28
ToHE SRR A ZAL B4, SAMAAR ARBSES 2|1 ME)S 7I85tAL!
A 0OR2
IEHE SR e AS0| 2R ITE| HMEZ0| MEotK| g 2247t U7t O==2
==

% 2: SUHAAE)
7

0|82l SMAAIL MEE B, ZZto| HAMO s ALSHAL.

SHZAL tholl 7|5t 2240] 0EA =W SHMERA=A] 7S5 2:

SMEAL Aih= RO HESE ZAF Z00)| et HE Glo| siAEIU=71 of
1 o EHEOIHI|IEL SHAA ZR= ME HaE FX| ¥7] W20 o O o
== O ==
YHXZE MEBEAS ER, Ol= AT BAIERA=71?
* Orthostatic hypotension is a sustained reduction of systolic m o
2 blood pressure of at least 20 mmHg or diastolic blood pressure 0 Ol
of 10 mmHg within 3 min of standing or head-up tilt to at least O=a-
60 on a tilt table
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* total of 290 elderly patients, who were admitted to the geriatric 0o
1 clinic in a university hospital between January 2014 and May 0o
2015, were included in this prospective and cross—sectional m ==
observational study
O
2 SA-UAT GAE Dloti=1? Oofe
O==
oflgCi~le RAE HiMIE Osti=7t1?
* Incllusion criteria: All patients in the age group of 65 years or
older admitted to the geriatric outpatient clinic for any reason
were included in the study.
* Exclusion criteria: Patients with the following conditions were
excluded: severe anemia (,10 g/dL), severe metabolic acidosis,
electrolyte imbalance, severe kidney or heart failure, m o
3 hypotensive shock, coma, severe mitral valve or aortic valve 0o
stenosis, tachycar\-dia, severe proximal cerebral artery 0=
stenosis, severe coronary artery disease, prior stroke or
myocardial infarction in the past 7 days, lower extremity
fractures, all of which are the contraindications of HUT, were
excluded.20 Additionally, patients who cannot stand up actively
by themselves or who were immobile were not included in the
study
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T« OH diagnosis was defined as a drop of at least 20 mmHg in | oL

SEEN

systolic blood pressure and/or 10 mmHg in diastolic blood

pressure upon the change in position in both AST and HUT
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* OH diagnosis was defined as a drop of at least 20 mmHg in WO

systolic blood pressure and/or 10 mmHg in diastolic blood

pressure upon the change in position in both AST and HUT
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* DM EXAE CAN positive, negative 1§22 LFOA 24 Lo
1. Patients 75 years old and known to have type 2 DM for EO%E}Z
2 years were studied
oo
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ST SRS HRIS LS HETE
* 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 o
3 hypothyroidism, sustained or nonsustained ventricular goégé

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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Autonomic function was assessed by a battery of 5
simple and noninvasive cardiovascular reflex tests as
suggested by Ewing et al.11 Accordingly patients having

any abnormal or »1 borderline test result formed the H o
1 CAN + group and patients who had normal or only 1 O Ot
borderline result formed the CAN - group. Each of the 5 O ==

tests was assigned a score of 0 for normal, 0.5 for
borderline, and 1 for abnormal results, and the sum of
these b scores made up the Ewing score, which was
used to assess severity of CAN in the CAN + group

FOEE JA = SHPAL 200 et ZE 810] shMZA=71? O ol
2 * Ewing's classificationti0if systolic BP fall to standing W oL
HEAHUS [ 2sm
0 2
FUHE BARE AAS| 3 = ZloHA0IIM HIERZI0| =242 = U=/ H=2
O ==
H2 M0l 3t S
XIT1O= O|gH Xo Ab RIEHAF =3 ~I0O| SHAIRIE Skl ore o _('D_F—I:I . Lir%
FOEZ0| ool FlE Chel HHYEI o0 H0| HMER0| MElotk| ¥= 2 =2
Oo|= =]
27t A=7F? 2544

SUHAAL FUHE HAS 2] 22 XS = (SEX0M SigE) 2X2 HOIM HQIE ERSS 7IS0tAL:

[} LS
SABAES)2 FUHEZE ZAH A0S AIZHZE41} 11 AJO|0f AIRE SHHHS 7|SSHAL:
SHAAS)2 FOEZE ZALALO[O] HESHAIZEZHE0] UAU=7F? | o
1 o SAEATE BUBEZALO 20U M-S A|7HHA0| OotHe
QUCI 7t 0 ==
W O
2 RE NE2 FUEE AME U= ot
O
H o
3 SIS SYst HIBEE BAE BTt gome
O
H o
4 BE B EAN0 YU gome
O
A MRS
ATl BPHOIM BIEEO0| =2E o= U=TF O=3

o=




re
I

H:

1XXH(ESTHE): Bosone(2017)

"= ZoEa

Y 1: EXHMEY

HIE S

SR B RS 7 IS0 2!

e Oax BE E= PAY BR0IMETR

* 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 =2

population was selected according to the following
inclusion and exclusion criteria

, ER-TIER S Teigerk _ oo
* ST-depression0| /= I8 gl I8 =00 HLEA [ 2544l
iA1= 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,
eGFR »60 mL/min and albumin excretion rate <30 | o
3 : Oore
mg/24 h); and O =8iA
(5) normal plasma total cholesterol (<200 mg/dL). -
* 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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* Orthostatic hypotension was defined as a decrease in ; O|H_|9
SBP of at least 20 mmHg and/or a decrease in DBP of 0] 25k
at least 10 mmHg. e
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* In this retrospective study, the records of 156 consecutive
patients with dizziness as the primary complaint seen in an oo
. —— o o
1 academic multidisciplinary neuro—otologic clinic between 2005 5%2}%'
and 2009 were reviewed to compare the diagnostic yield of
COBP with that of HUT
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* The retrospective, unblinded nature of this study limits its use

H 0
1 to draw definitive conclusions 0O o
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» Criteria for positive COBP were defined as a decrease in m o
2 systolic or diastolic blood pressure greater than 20 or 10 mm O oty
Hg, respectively, or both within 3 minutes of assuming the =2
standing position from a supine position
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* The study population was selected from patients consecutively m o
1 referred to the Coordinating Research Centre, Frederiksberg o
Hospital, Denmark for confi rmation of suspected refl ex O=a-
syncope in the period February 2004 to June 2009
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electrocardiography (ECG) and photoplethysmography, yielding

systolic blood pressure (SBP) and diastolic blood pressure u 0;” |
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o ZAIRG0| X2 LIQ7| IR0 Mz2| FHEI} MEOA Yaks K| Y=
Cho THHM o 2 X3
M 22
FUHE BARE AALS| 3 = ZloHA0IIM HIEZI0| =242 = U=/ O=s2
O ==
HEHo| st *
XtT1O= O|gH Xo Ab RIEHAF =S ~IO| SHAIRIEZ Skl ore o _('D_F—I:‘ . Lir%
FHOEZ0| Qo HolE Uied HBLENTF ZeinE0| AR HelolX| s @ Nwo
27} U717 =5
[ ==t

-

SHGAML 11 EE HAIS X &
SHEAAES)2 FIHZE HAF AL

[o b

12 SIS T (SEX0A AFE) 2X2 HOIM ML= StES 7I&06tA !
| AlZH 203t 7 AJO[Of| AlME SMBS 7I1E0AL:

SHAMES)2t FIHEZE HAF A0 HESHAIZE 0] UAR=7F?

* Both the HUTT and the AST test were carried out by the same ool
L . o
1 technician in the same quiet room between 8 a.m. and 2 p.m. E %ihg
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. chron0|c 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
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pressure ratio less than or equal to 0.9, history of
neoplasia or atrial fibrillation.
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* subjects were recruited from: i) consecutive patients, referred
to our center for disorders of the autonomic nervous system
due to orthostatic intolerance or syncope, who had postural
tachycardia on previous HUT (HR increase >30 bpm in the first
10 minutes of HUT), ii) age- and sex— matched patients
without excessive tachycardia on past HUT, and iii) healthy
volunteers (Fig. 1, over).
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* Exclusion criteria were pregnancy, breastfeeding, any known m o
3 arrhythmias,  cardiovascular, —cerebrovascular or  thyroid o
disorders, and use of medications that could interfere with O==
orthostatic responses.
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* Orthostatic testing consisted of 10 minutes of quiet rest in the m o
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* Subjects were 51 children and adolescents, comprising 21 boys 00
1 and 30 girls, ages 6-16 years (mean age, 12.7+2 years) were oL
referred to Osaka Medical College Hospital for further W=
examination of suspected syncope or near—syncope
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* Recordings were made for 7 minutes during active standing,
and patients were then returned to the supine position. In
cases that syncope or presyncope was induced within 7 I O
1 . . . . . oty
minutes subjects were immediately returned to the supine 0 25kl
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position. After subjects lay quietly on the tilt table for more than
10 minutes, SBP,DBP,MBP and HR were measured again for 10
minutes.
H 0
2 = SNER HIHEE AME WUEIR Oore
O==
H o
3 SAE2 YT EIEE JAE HUER dofe
O ==
H 0
4 RE B EAN0 ZYE U= gome
O==
A WIS
OIS TOIA HIZZO| F2he 4 Y=7p O&8

0=




% L B |

1HXHESTAHE): Netten(1995)

"= ZoEa

A 1: EHKHMEY

EELE
ShX} B SIS 7| S0lA 2!
et &N BE Ee 2R BH20(/U=71 ao
1 <+ Parkinson's disease 229, with autonomic dysfunction 5%, W oL
without autonomic dysfunction 17892 FE&HA 24 O =24
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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 aA
. . . . . O ==
urine, and no rhythm disorders or signs of ischaemia
were seen on a standard 12 leads ECG.
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* Orthostatic hypotension was defined by a decrease in 0 ofje
systolic blood pressure of )25 mmHg and a decrease in "
. . ==
diastolic blood pressure of »10mmHg.
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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 Ol
3 tgbacco, presenpe of congenital or .acquired heart BO%H;Z
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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2 < A fall in systolic blood pressure of 230 mmHg upon O ol
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* Recommendations for CAN detection in diabetic patients m o
1 include heart rate (HR) response to deep breathing, blood O oy
pressure (BP) and HR response to a 5 min stand test O ==
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* Orthostatic hypotension (OH) was defined as a reduction o
. . . . O oy
in systolic BP of at least 20 mmHg or diastolic BP of at s
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1XMXHETAHE): Pavy(2018)
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SHAL MEH B S TIE0HAL:
LIS CISA| BE £ DA BEOREIR
* The population included 158 consecutive patients
referredto the autonomic laboratory of the Neurology Cyol
1 o ) ot
Department(Toulouse University Hospital), for suspected =
CV autonomicfailure including 62 patients with MSA-P o=
and 96 patientswith Parkinson’s disease.
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* Orthostatic hypotension (OH) was defined byconsensus Ho
2 as a reduction in systolic BP of at least 20 mmHg 0 Ot
ordiastolic BP of at least 10 mmHg within 5 minutes of O =4
standing
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* The diagnosis of “possible’” or “probable” MSA was m O
1 based on consensus diagnosis criteria for MSA ] 0fL|2
 Diagnosis of Parkinson’s disease was based on O ==
established criteria
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1M XHETHAT): Raul(1995)

Y7v1E ForZdat
I 1: BHXHMEY
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AISIO OAX THE = DOXIO| TEQ[0=7}?
1 EacaN 100, naag 168 moue
o, Lo H+L o D%‘é—"}g
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2 EX-UAL HAE DI/t W OfL2
O ==
offFA= FXHot HiKE LlotR=71?
* Subjects with a history of trigeminal neuralgia, cardiac
arrhythmia, coronary heart disease, renal failue,
alcoholism, or who were under treatment with o
3 . . . oty
vasodilators, beta or alpha adrenergic blockers, adrenergic 025k
stimulants or any drug capable of modifying heart rate or e
blood pressure were not included. None had diseases
other than diabetes that may cause neuropathy.
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* This was thought to be positive if a fall BP 30/15 | O
S ) . . O oy
mmHg(systolic/diastolic) occurred in the first 30 sec after O =84
adopting the vertical position. e
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The positivity of two of the aforementioned tests(deep
breathing heart R-R interval variation, Valsalva maneuver, O
1 heart rate response to standing, blood rpessure response Qo
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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1M XHESTHAE): Sahin(2006)

"IPIE TorEu
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HIS 2SI
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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 Cyol
1 h dialysis treatment three times a week for 3-4 hours DOHZ|9
emodialysis =2
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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2 EX-UAT HAE Dot/ oL
O ==
o= FAES HIMIE TstA=71?
* 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 O
3 laboratory finding suggesting uncontrolled hypertension, o
myocardial infarction, congestive heart failure, O ==
adrenocortical failure, amyloidosis, porphyries, neurological
abnormalities, reflex sympathic dystrophy, chronic alcohol
abuse, and other central effective drugs were excluded
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¢ Differences < 10 mm Hg was considered normal O =54
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* Tests results were evaluated as normal, borderline, and
abnormal, as shown in Table 1 and were scored O, 1,
and 2, respectively. Subjects with a total score > 5
were considered to have autonomic neuropathy
Normal Borderline Abnormal
VR >1.21 1.11-1.20 <1.10 W o
1 HRVDDP 215 11-14 <10 OoHe
HRRSU >1.04 1.01-1.08 <1.00 O ==
BPRSU <10 11-29 230
BPRHE >16 11-15 <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
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1M XHEXHL): Sanya(2004)
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* None of the subjects had clinical evidence of diabetic
mellitus, coronary heart disease and congestive heart | O
3 . . . Oorie
failure. Neither the patients nor the controls were on N
L . . ==
medications that could influence the cardiovascular and
autonomic nervous system.
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Heart rate response to deep breathing, Valsalva manoeuvre, H 0
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1 posture; Blood pressure response to handgrip, Posture, HIEAZ g%!w
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1M XHETAE): Straub(1997)

1= oAt
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a2 HEN BE Ee 249 B20(/U=7F
* The study population consisted of 165 diabetic 0o
1 outpatients W OlLe
e G BHA} 165HE AOZ Ewing criteria 5th 0[5} 7|1& O =2
TIHO| CHot MEHE=RE HAl
Y]
2 SR GAHE Olotd=o1? oL
O==
SfiEAiTl= BAES HiMIE TotR=1?
* Patients with other than diabetic causes of peripheral
neuropathy, such as alcohol associated neuropathy, Ho
3 genetically determined neuropathy, and drug or toxin Qo
neuropathy were excluded. O =4
* From clinical aspects, these included patients with
obvious neuropathic signs and symptoms.
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1M XHETAE): Sushma(2021)
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* This cross—sectional study was conducted on 141 elderly 0o
1 patients who attended theDepartment of General ] 0fL|2
Medicine over 24 months from October 2016 to ==
September 2018.
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2 EX-UAL HAE DI/t dofe
O==
oflF = FEES HIMIE OotA=7t1?
* 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. gg;é

Patients on drugs known to affect autonomic activity,
such as cloni-dine (a-blockers), propranolol (8-blockers),
cisplatin, and vincristine (chemotherapeuticagents), were
also exempted.
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* autonomic function test: Deep breathing test, Valsalva o
1 ) . ) : [ oL
ratio, Orthostatic test(heart rate), Isometric handgrip test, 0] 25k
Orthostatic test(blood pressure) =
AR ARBEIUZ B2, Ol= ARHO| HA|ZA=7F? O
2 * Interpretation of test results was done according to O o
Ewing and Clarke ==
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1 * autonomic function test: Deep breathing test, Valsalva 0ot
ratio, Orthostatic test(heart rate), Isometric handgrip test, 025k
Orthostatic test(blood pressure) e
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1M AHETHE): Tandon(2015)
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* (CasesThe study was conducted on the indoor and Cyol
1 . Oorie
outdoor patientsof MSA m=a
« MSAp 163, MSAc 372 [t T
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2 EX-UAL HAE DI/t W OfL2
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o= FAES HIMIE TstA=71?
* Exclusion criteria for cases included Parkinson’s HO
3 diseasepatients, patients of Parkinson plus syndrome O Ot
other than MSA andpatients not giving consent for the O ==
study
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2 * A BP fall of more than 30 mm Hg was considered tobe O o
positive for autonomic function abnormality O ==
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1 * In 2001 138 m|||tary soldiers from Vienna, Austria, who were oo
18 to 35 years of age, were enrolled in an epidemiologic study. m=2
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* The selection criteria and study design have been described m o
3 ¢ elsewhere [13]. The subjects had no symptoms of a systemic o
illness that might affect the autonomic nervous system and 0=
took no medications
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* Neurocardiogenic syncope A9|: abrupt decrease in systolic U 02)” ©
1 H O
blood pressure over 50mmHg O] 284l
* *Postural orthostatic tachycardia syndrome &2|: heart rate
increment »30bpm within 5 min of standing or tilt— up
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* Orthostatic hypotension &2l reduction of at least 20/10mmHg u Og °
. . . . . L]
in blood pressure within the first 3 minutes of standing or tilt— SEQM
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up
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* Exclusion criteria
Patients with single neuropathy, infection, peripheral neuropathy m o
3 caused by nutritional deficiency or poisoning, malignant tumour, 0o
liver or kidney dysfunction, hypothyroidism, con nective tissue 0=
disease, coronary heart disease, arrhythmia, or hereditary diseases
were excluded from this study.
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Orthostatic hypotension is considered to be a reduction in systolic N O
. . O Ol
2 blood pressure of at least 20 mmHg or diastolic blood pressure of 0 E;*Lé'
at least 10 m mHg within three m inutes of standing
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