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(#Z] BH FRITIA4 R (Parkinson disease, PD) B O IMAE RS0 A £ LT RE 5 HEFRAE IR Z 8] 1946 56
PEo ik BUBPESHT 20204 11 7 2 2023427 A2 7T A48 AR BEFEMZNELY PD &8 IR IR R, R
A A 78] %5 1fiL K (nocturnal hypertension, NH) , 4 5835 43 A W 2 - 45 8] /&5 i 49 PD &35 (PD-NH 20) FIJC A (1)
#5509 PD S8 2 (PD-nNH 41) , XFHE IR $8 b5 #4741 ) LU . AR 24 h 238 1 450 (ambulatory blood pressure
monitoring, ABPM ) Il4g- & 1425 1fiL e - 44 EL 52748 54k (average real variability, ARV) , Ff0# Fl ™ L& PR S04 HAR
XeAehR. &8 874 PD B E P, 46 4] (52.87%) 4F7E NH, PD-NH 21 B it 5% 43 F 4t (post void residual, PVR)[1.00
(0.00, 21.25)mL]Z T PD-nNH 41[0.00(0.00,5.50) mL], 22 5 A Gt it 5 L (U=1147.000, P<0.05) . &) LA
R34, PD 2 ARV 152 P51 (OR=1.234,95% CI: 1.050~1.451) F1 PVR(OR=1.003,95% CI: 1.001~1.005) 51 .
53¢ £ PD R A FAA ARG D O M R G WMR R G AR AR DM

(k83 ] MEHRHE ONERSE A EAIRERLS  FIREER RAESimE mEZESE Bk
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Association between cardiovascular autonomic function and voiding symptoms in Parkinson disease. GAO
Ziqi, YANG Rui, HUANG Wenlin, CAI Mengfei, ZHANG Yuhu. Department of Neurology, Guangdong Neuroscience Institute,
Guangdong Provincial People ’s Hospital (Guangdong Academy of Medical Sciences), Southern Medical University, No. 106
Zhongshan Er Road, Guangzhou 510080, China. Tel: 020-83827812.

[Abstract] Objective To investigate the association between cardiovascular autonomic function and voiding
symptoms in Parkinson disease (PD) patients. Methods We reviewed PD patients from the Department of Neurology of
Guangdong Provincial People’ s Hospital (Guangdong Academy of Medical Sciences) between November 2020 and July
2023. Patients with PD were diagnosed by movement disorder specialists and received motor symptoms assessment based
on Movement Disorders Society-Unified Parkinson’s Disease Rating Scale part Il (MDS-UPDRS IIl). We included those
patients who underwent 24—hour ambulatory blood pressure monitoring (ABPM), ultrasound measured post void residual
(PVR) and uroflowmetry. Subjects were divided into two groups: PD patients with nocturnal hypertension (PD-NH) group
and PD patients without nocturnal hypertension (PD-nNH) group, according to the average nocturnal blood pressure.
General clinical features, clinical assessments and urinary evaluations were compared between the two groups. We

calculated average real variability (ARV) and examined its correlation factors using generalized linear models. Results
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Among the total of 87 PD patients, 46 (52.87%) were found to have nocturnal hypertension (NH). The PD-NH group
exhibited more PVR [1.00 (0.00, 21.25) mL] compared to the PD-nNH group [0.00 (0.00, 5.50) mL] (P<0.05).
Additionally, generalized linear model analysis which scale response is Gamma with log link showed in PD patients, ARV
of 24—hour diastolic blood pressure was correlated with PVR (OR=1.003, 95% CI: 1.001-1.005, P=0.008) and sex (male,
OR=1.234, 95% CI: 1.050-1.451, P=0.011). Conclusion Our study demonstrates the association between cardiovascular

autonomic function and voiding symptoms in PD.

[Keywords] Parkinson disease Cardiovascular autonomic dysfunction Lower urinary tract symptom Nocturnal

hypertension Blood pressure variability Post void residual

A1 4> #9% (Parkinson disease, PD)J&—Ff & Il
(R ZEIRAT MRS , LA Ik P RR W G2 SR 2% Lk
H L EROP IS S S s S AR O 9 1 i PR AR B
AN B AFEAR 22 UL AR 12 ShAE AR, 4246 1 F 00
2 I REREAT A0 R A R A S B A 145 . PD R A
TN RERE AT AT R SR R G O L R G FINH
WRGHFEZANRG, BEREREE ARG REY, Jf
R IR A 3 b 22 D) e A5 Rl RE NS PD B9
HEES, PD A A (R] & 1fiLE (nocturnal hyper-
tension, NH) | Ifil & 3 %) B 52 748 Sk (average real
variability, ARV) 3 = #0523 7] REAF7E.O A A &
PR RE I AR , I ELEC R il 45 0 A B
T T H UL PD AEE T DR I IR A FE £ R
S (R PR IG 2255 ) FHHE IR S8 (HEPRTC 7 %
IOt HEZS A58 44, BT BR 21 T 2 Rl Ak 42 R
1 (post void residual , PVR) I E A SFAL T IR %
SRR B I g AR, A O IS R G I IR R GE
1) A E LTI RERRATAE PD B E A R E & R
RMAMRZE D TR RGN A EAERER,
M 206 1 3K 2 R 48 2 [A] T RRAEAE I Gk . SEBs I,
O IS T PR R e 1) A A 4 D BE nT BB A7 A 3L TR
A9 PHLAE SOLAR 5 00 A AR R G5 KR 48 &
G 2 8] 52 7% 1 22 I A 20 38 % b T BB A7 76 AH B 5Y
M AL, IS B TEARSY PD B E H &)
RE MOt A4S R G0 5 HE PRI IR 2Z 8] A AR DG PE 48
71N AT R 11 S [5] 9g HA BRAIL I , 1577 R PD AR I 42
TP RIS AL TR ST SR AR AR

1 MH57F*%
1.1 XS UsE 20204F 11 H 22023457 At

T RAENRERMHENER PD B . HASR
e : O 250+ & 2 AR AT BT &
br iz 3 b 5 Pp 25 (Movement Disorders Society,
MDS) 2015 4F A 45 #7512 Wibr 150 J5U & A4 PD A&
#; QI 40~80 % s DT T8 UAH IR £ , (L FH M1 28
IREPEAL PRI R KA G T PVRIAE H1 24 h 3l
A1l & WE I (ambulatory blood pressure monitoring,
ABPM) o HEBRARIE : 7 I 0 H i RHESE | Fit g
iR A HLA Bl 22 RETHRR A s Q7 I A B o
ARNRINRE S A B S e VeSO S IR 55 v] g
SR H E PRI REE ; OIEAE R SE A A 324222
REZ5 W3 s @ iR A 3 9 v il i FE it 10
AR BT IR B A2 M BHL A R 26 P TR 25 %5
B IO T T ELO R R SR AR B O IR
© & I P B TR | B D R v | P I SR
il PRI 81 Ji A 1 P25 ) s 32 TR
ARWFFE R BB IT , 27 8 N R BB 2
G2 RAEIE (R FE 5 : KY-Q-2022-327-01).,
1.2 IEpRERE WdE PD B H — R BOR, (R4 |
Pl BEAE S JRRESE . WTICNARIFTA PD B 4%
S VRIS A AL IR B DAL, IR ORAETTAS I 18] 55 AH
SR A 5 W R] (] B AN 1 o PRIz SE Ak
K 2k B Hoehn—Yahr 734% (H-Y 53 4%) Al [ iz 5y
B 0 b 23 45— B0 A 4 2R o B 2R TR 0 (Move-
ment Disorders Society - unified Parkinson’ s disease
rating scale part Il , MDS-UPDRS Il ) (X} T#]i2 &
BAER MRS ARG , X T E 2B E 25
SO AT VAL ) s PEH B JE A 2 D RE SR SO
24 H FE A ZAE IR 5 3 (composite autonomic symp-
tom score, COMPASS-31 )", AL FF 4 P 3k &=
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(orthostatic intolerance, J# 73 10 43) . 57 Jk il 5 W 46
4 (vasomotor, 1§ 43 6 43 ) . 43 Wb 1% 1 (secretomotor,
W 48 7 47 ) . '8 I i I BB (gastrointestinal , i 43 28
43 ) DI AE (bladder, 143 9 43) F i £L 3 3l (pu-
pillomotor, 1§ 53 15 43 ) 7S & 43 , 10 5% 45 ¥4 7345 43
PRSI 5o DA R vP o my , R A ¢
e A R ™
1.3 24 h Zh7SME KN (24 h ABPM) RAHIC T
UBA PR 2N B 4E 77 (19 DMS-ABP2 31 25 1fi. & W I AY
SHAL W 24 bt R o A ASCHi S [ A T R A S
R AR AR RS 1 2~3 om, BNGESK [ T
Jit 3 Bk S ) A e s B R R H R AR T
Bk B sl B 55 2. H E1(8: 00 & 22: 00) £
30 min P& 1K I0LE, #21] (22: 00 22K H 8: 00) %
60 min i 1YL o BESRA A0SRy A o L
(9 70% LA L, R 2 /DA 2044 8035, B ) 2= /0
A TAARGEE

WA = B AFTE NH AT 2021, 9 PD B3
G3 WAL A B[R] i Y PD RS (PD-NH) A
PR 6] =5 1L 1 PD . % (PD-nNH) . #2424 h ABPM
g5 AL, 78] OF 490 45 K =120 mmHg (1 mmHg ~
0.133 kPa) 1 (5 ) 7 8] °F- 4 &F 5K He >80 mmHg, &
SR AEAE R I] fR aE ASBIE 5 — B0k 22: 00
FUCH 8: 00 =[] I et {40k 4 [ 0 o1

ARV (354 AR 38 24 h ABPM 45 58, &% 42 P
YA A5 S (1 22 18] 1 e 2 1 4 6 7Y SF- 1880 S
Shy ISP 14 LS AR ST A S S R R K
JEM ARV A
1.4 HERRMM SR AR PR I 50 7 R A (7 ]
G RN F]) BEAT IR IR A o A A AR R
K25, Ko AT AR H 2 ROK 500~1000 mL, 78IRS
B d B AT A I L SR E HE PR HEA T HE PR , A
PR op i R . S MR E bR R 4% P 25 42 9 A
HEM 0 AR AR LA R IR IR PR IR R HE
PR SEBRHE PR A R] S HE RS T 38 381 5 oK R
(AR ) L DR G0N J3E R PR A SR B B] . IRAE R A
TR HE 2 I I J 8 2k 7 R HE PR S 5% A R A (post
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void residual, PVR)

1.5 SEitZE A% KA SPSS 20.0 #7583 07 o
THECFORNH G5 (A 43 L) 2R, A R] F Al o7 46
¥y, FHEYORIS IR Shapiro-Wilk IEZSPERRT , 754
TS0 A A OB s i34, 4 1) B A2 {6l 2t
SEAEAR K8 s ANFF A IES AR TR R M
(Q., Qu) F 7w, 48] H 5 Af ] Mann—Whitney U £
55 JH Spearman A SCPEAS 55 3 A7 AF IE AR 43 A0 1Y i
SRR Z ARG . Z R R R T L&kt
R rf ELAT SR FE 1Y Gamma BER . SR FF XU 46
55, Kr i 7K E «=0.05 .

2 R

2.1 —#RER RAYARTH, B 46 4], L 41 4],
IS (59.5428.18) %, A HiI 41 AR 4 AE 10 491 (f Ny
M TR R E2R s AR 21.74%, 5 B
B11.49%) , P4 & iR 3 16 411 (18.39%, 6 4 by =
M1 9%, 106 R i s 2 9%) .

PD-NH #H 46 15| (52.87%) , PD-nNH £ 41 {3
(47.13%) . 4100) He 3 & B, AR F PD-nNH &3,
PD-NH 41 # H-Y 2 98 & (U=1191.000, P=
0.027) .5 JF A il Hs /9 b ) B 5 (°=6.336, P=
0.012) . M EIZENER] B E G H F ek
WO AR 22 R g L (R 1),

HE PR 48 b B 2 32 1 0 R R R, Lo Y I
KPR W % [12.80 (8.75, 18.80) mL/s v5.7.20 (4.68,
10.93) mL/s, U=1468.500, P<0.001]. $ b} & [179.00
(91.50, 248.50) mL vs. 88.00(52.25, 135.75) mL, U=
1341.500, P=0.001]. /il 3% £ [1.90 (1.15, 2.45) mL/s’
vs. 0.95 (0.40, 1.40) mL/s>, U=1472.000, P<0.001],
PVR[5.00(0.00, 24.00) mL vs. 0.00(0.00, 6.88)mL, U
=1165.500, P=0.032]% K TH Pk, ZHEEHEPVRY
MDS-UPDRS Il 15 43 Z [H] & 1E AH 3¢ (r=0.311, P=
0.048) 5 53 M B B R BRI (r=-0.399, P=0.006)
SEH4 R I % (r=—0.420, P=0.004) 5 MDS-UPDRS 1
5 Z lal R 56 , ZEIR I E] (7.=0.334, P=0.023) 5
MDS-UPDRS 154532 [8] &2 IEAH G
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Tab.1 Analysis of general information of PD patients

#1 PDEEH—MRERSH

2053 n fﬁi ERE () ST (4F) i 1ML ArFI AR A BMI(kg/m?) H-Y 7044 MDS-UPDRS 1Il
PD-NHZ 46 27 19 59.54x1.12  3.00(1.00, 4.00) 13 (28.26%) 7(15.22%) 22.61x2.84  2.00(2.00, 2.63) 34.00(26.50, 38.00)
PD-nNHZH 41 19 22 59.54x134  3.00(1.50, 4.75) 3(7.32%) 3 (7.32%) 22.95x2.47  2.00(1.25, 2.00) 34.00(22.50, 44.00)

Ul h 1328  0.004 884.000 6.336 0.667 0.603 1191.000 1000.000

P 0.249  0.997 0.613 0.012 0.414 0.548 0.027 0.628

3 A H EMZIERTEF (COMPASS 31 55K

ROEMES R IR A e Sy WA B H iE Uag s e 6 i L 1% ) JIAUE Sy
PD-NH#L  0.00(0.00, 4.00) 0.00(0.00, 0.00) 0.00(0.00, 2.00) 4.50(1.00, 7.00) 0.50(0.00, 2.00) 0.00(0.00, 4.00)  8.47(4.68, 24.78)
PD-nNH#{  0.00(0.00, 3.50)  0.00(0.00, 0.00)  0.00(0.00, 3.00) 4.00(0.00, 8.00) 0.00(0.00, 1.00) 0.00(0.00, 4.00)  8.57(2.67, 22.71)
Ul 985.000 911.000 828.000 1024.000 1091.500 886.000 982.500
P 0.663 0.564 0.276 0.484 0.158 0.592 0.737

¥ :H-Y, Hoehn Yahr stage, Hoehn—Yahr 43 4% ; MDS-UPDRS 111, Movement Disorders Society—Unified Parkinson’s Disease Rating Scale part Il , 18 B fi
[Ip 22 45— WA 4 ARGV 1 28 5 =00 s BMI, {& i 48 %0 ; PD-nNH, PD patients without nocturnal hypertension, TCA a7 10K Y E 4 7R B s PD-NH,

PD patients with nocturnal hypertension , 73 % [f1] f=5 IfiL 1 5 A 42 289 R 3 o

22 AEXNHKPD EEHIRIERMLLE PN
HEPRFEFR 0 LU 8 B AT PVR (20 18] 22 52 Si 117 2
X (F£2)., ## T PD-nNH 4, PD-NH 4 % PVR
H4[1.00(0.00, 21.25) mL 15.0.00(0.00, 5.50)mL,
U=1147.000, P=0.049], Ifii F 4% HE bR 45 5 41 18] 22 5
WA G L (P>0.05)

23 (XFARVHHEXBEZRDH M LL MR
T H JLAT B0k $E 1Y Gamma BB BEAT A0 B, DR A8
IO 24 h & 5K ARV, BN A Y [ 748 6045 - 7
B AERE R A TG I . MDS-UPDRS T 45345
I KIRFR A PVR . AR (4050 BE 5 4f, AIC
415.604, BIC 2 437.797 , ZHUk T AR 4G 46 45
UL 3. PEBIRT PVR LEAE AL b R A2 & 1) 52 e
Giter S A R AR B (s et 2R X
(P>0.05). BYERHE D ARV &L ME) 1.234 1% (P=

0.011, OR=1.234, 95% CI: 1.050~1.451) . PVR 5
ARV £ 1E#H5&(P=0.008,0R=1.003,95% CI: 1.001~
1.005) , % W] PVR & 34 i — > 567, ARV 3 Jin
0.3%.

3 g

AWFFE L5 B NH ARV 5 R R . PVR Z
] ) 56 R 5T PD SR DL R 40 A R L fg S
HEPRAER 2Z 18] (AR D& o AT 45 S o, M T
PD-nNH 4 ,PD-NHZH % PVR 2 ; PD %5 24 h
HP5KIE ARV ZPES M PVR 5200 . $278 PD [ £ 4f
2 UIRelE g n] BETE 20 R G AR TR A S RO
I8 FIA IR ZR B8 H 0 28 D) BE A5 1T BE A7 76 A AL
14 S A AL ) Bl e ] ) o 230 %

ARWFSE 46 5] (52.87%) PD #4716 NH, 5

Tab.2 Comparison of urinary evaluations between PD-nNH and PD-NH
%2 PD-nNH 71 PD-NH 7 4 & HE R 5 4R B Lb 32

FRRmR PRI SEBRHEPRIY  BHERRETE] BRI N . i Ik 5% A%
215 n HER & (mL) ‘ , FEIR (s)

(mL/s) K (mlL/s) ] (s) (s) FRIYAFE] (s) (mL/s?) JREE(mL)

PD-NHZH 46 9.90(7.18, 5.20(4.00, 130.00(73.25, 22.00(16.40, 27.00(20.38, 9.20(6.00, 1.25(0.50, 26.25(15.25, 1.00(0.00,
16.75) 8.78) 203.25) 30.28) 39.10) 15.68) 1.83) 41.63) 21.25)

PD-nNHZH 41 10.00(5.45, 5.80(3.25, 107.00(53.50, 18.40(13.05, 22.40(14.70, 7.30(4.95, 1.50(0.90, 21.00(13.20, 0.00(0.00,
14.45) 8.35) 196.50) 26.00) 32.55) 10.45) 2.20) 40.60) 5.50)

U 1003.000 974.000 1077.000 1152.000 1166.500 1145.500 790.500 1031.000 1147.000

P 0.610 0.792 0.255 0.076 0.057 0.085 0.194 0.454 0.049
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Tab.3 Log—-Gamma regression analysis of ARV

#3 T ARVHIEFIHEEL Gamma KB 517

FRfE Wald

S B s g P OR 95%CI

(TR 1.603 0.2929 29.946 <0.001 4.967 2.798~8.819
PR (B=1) 0.210 0.0825 6.497 0.011 1.234 1.050~1.451
AHEMIE  -0.126 0.0922 1.872  0.171 0.882 0.736~1.056

(J=0)

A 0.008 0.0045 2.860 0.091 1.008 0.999~1.017
e (4F) 0.026 0.0147 3.130 0.077 1.026 0.997~1.056
UPDRS I -0.005 0.0033 2.082 0.149 0.995 0.989~1.002

PVR 0.003 0.0010 7.216 0.007 1.003 1.001~1.005
TR IRIR 0.001 0.0051 0.013 0.910 1.001 0.991~1.011

T B EE Y Gamma B, R4S 4y 24 h &7 5K ARV,

BEA:IFGE LA — 0, PD S35 90 NH, 252 2 i
T A EE D RERERT , 5 3B S AR ) S 1
JEE VT B DDA O, 4R T s ) It R B T Y, [
B, T Ao 28 5 I A2 8 28 A AR EL IR T ) e
BLSEH, PD AR 2 B i A A ST =Y, 5 L
A WFFE N AL B ARV b0 0 145 R 0 & A B
A —E BT A, — Bk Ul 7E 46~65 % IE
NHEA, S HE R AT 150 mL B, 5 P KR I
SN 12 mL/s, R T 15 mL/s™, ARWF5E
S5 IR PD JBE A A — B AR B A HE PR A 00 R
TR R A PVR 2 | [l & B A HEJR 8 b2 2]
PRSI R Z R, 5 RETE R 7T 4518 — 20

(A5 B A2, BRAE A 90 () i R P46 PD
B H FEIIEE, AR A5 4 COMPASS &7
T4 4T 43 MBS & B, PD-nNH 41 5 PD-NH 41
£ COMPASS it R R+ U oy L2 571
TGI8 L WA, AR Ar S
COMPASS 5 2 i Bt 5 704543 2 (R AR e ME Y o gt it
SR PR R AR B E M F . A
] TREAE I 24 FH B RITAN A 2 Tfe , At
FERH T ARV FBR I 58 55 % WAG 25 48 A , o 14 3K
TRV AR . B 0 % i 0 3R B R B
T % GLHEAT 2 WA W, A T RE S 7E PD R
B BH R 2 W, B R % B PD AR Y
ZIIHEMAE

REAEAF SR IR, PD SR T R B bk 32 22 15 21
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JBCIRAR 2 TG R 2R G 19 23R A T M s A O,
SR AE SR | HOR 22 (W T 93 O 1 31 22 L B fig LA A1
(A 22358 IO A PD & A % J b R A A FHP 2, 3 RA
S PD B A EEARIR PO M R G S WK RS
A REAE I AS B 2 AEAE IR R o AR IR L0 L R
G5 RN X i 28 R G0 2 A AE A 2 A% 0 A Il 243
%, I 38 2o — 2L [ (A% A B e T, ARIFSY
S50 R , PD-NH 4] PVR T £ ;24 h 5K K ARV 5%
# PVR 540 . $2/87E PD B A Bk,
OGS RGeS WA R R GE Z RIAEAEAROCHE . PRI, I
PR & A 7645 FRAFAE B 200 4 D RE B A1 PD JR 3
i, 1 2% 5 B A () 22 5 (8] (9 AH 52 M), 32047 50 42
T A PPAk AT T

PD [ [ 320 2850 AR B IA A S B i R 52
B 20, SR AME H B A RG] R R o R il
1 RS ] 1) H oA b 28 R GGG 1 DG SR A
XALAF A PD e HE R I (1) Braak 43 #1291 Body—
first 72U (R R U, S [ 32 pi itk vl BT B T
PRI 1) I IS RS B R Y PP O, AR Kk
B, PD B ) —LEHE IR 46 A5 5 MDS-UPDRS Il 3F
Gy ZBIAEEAH M | $2 7R W PR 2R G e R 7™ F (1) PD
B BRI, Nt T
AT .

R FAFAE—E SRR . 176, BEAR B AR X 4
AN, R T G BT 2 IR 2 R RIS T
BER TS B HERRARE , (Ft iy RERRAIS T BT 45 R 1
e P oA ke AT LR 22 v RS B XY T BE AN
HER AR FEREAS i, DASE S 53 25 SR 1 SR AR
DASAESE T2 (4 PD A b s FPE . o, A
FEIFAKT T 03 e P9 e 38 PR WL ask B2 1% BR S5k R 48 A
HEAT 30, BRI, Sk A8 b e EAR S — 2D A A1
PRE) 7 2E R A A RE S, BOAR IR 58 RS T JE Ry
FIER R T 2R A6 25 8 AR SO HE PRAE AR BEAT 208 o I
Je  ASHF AN NH R ARV 1R g i 1 PD H 30
M4 A FHEDIRERIFE IR , Ak 7T LGS & HAb S5 bR
Wy AR SR a0 AR G 150k 48 = TE A 1
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