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Abstract: Objective To systematically evaluate the differences in clinical features between Parkinson’ s disease (PD) patients with
and without rapid eye movement sleep behavior disorder (RBD). Methods Foreign databases including PubMed and EMbase and
Chinese databases including CMB, CNKI, VIP, and Wanfang Data were searched for case-control studies on the association between
PD and RBD published up to September 1, 2018. Quality assessment was performed for the articles included in the study, and Stata
12.0 was used to perform a meta-analysis. Results A total of 17 case-control studies which met the inclusion criteria were included,
with 3006 PD patients in total. The meta-analysis showed that compared with those without RBD, the PD patients with RBD had a sig-
nificantly older age (standardized mean difference [ SMD] =0.26, 95% confidence interval [ CI]; 0.19 -0.34;P <0.00 001), a
significantly longer course of the disease (SMD =0.29, 95% CI: 0.21 -0.37;P <0.00 001) , a significantly higher Hoehn-Yahr stage
(SMD =0.22,95%CI. 0.11 -0.33,P <0.00 001) , a significantly higher UPDRS-III score (SMD =0.25, 95% CI. 0.15 -0.36,P
<0.00 001), a significantly higher dose of levodopa (SMD =0.17, 95% CI. 0.08 —0.26,P <0.00 001 ) , a significantly lower Mini-
Mental State Examination score (SMD = -0.23, 95% CI: -0.40 to —-0.06,P =0.008) , and a significantly higher proportion of pa-
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tients with symptom fluctuations (OR =1.65, 95% CI; 1.34 —=2.03,P <0.00 001) , dyskinesia (OR =2.24,95%CI. 1.74 -2.88,
P <0.00 001), or hallucination (OR =3.15, 95% CI. 2.06 —4.80,P <0.00 001 ). There were no significant differences between
the two groups in sex (OR=1.15, 95% CI. 0.99 —1.35,P =0.07) and age of onset (SMD =0.09, 95% CI; -0.01 10 0.19,P =

0.08). Conclusions In PD patients, the development of RBD is associated with patient’ s age and course of disease, and the PD pa-

tients with RBD need a higher dose of levodopa, are more prone to motor complications, and have more marked non-motor symptoms,

suggesting that such patients have more severe and extensive central nervous system degeneration.

Key words; Parkinson’s disease; rapid eye movement sleep behavior disorder; meta-analysis

PD J& — Ff ep 224 R WL 1 P& R G2 M R
g, FEER BN F R MR B L B BB g2 L LR AR
BRI RH @R AR AR kR
by ] DR /N 17 (VML 7 S LV £
NI Ty E A% 457 . Schenk % 7E 1986 4F 1 K 4
H e R ) R IR 47 R B A5 ( rapid eye movement sleep
behavior disorder, RBD) , H: 3 31 4 £ P 3£ IR 3h B IR
1] ( rapid eye movement sleep, REM ) 1F % 19 L 4 ith 52
BRI IS B B MR AT e
RBD % JiG HL il 14 A BT , Iranzo 467 B 52k Jy , RBD
SR EH R Y R R Sl 1 R AR A TR O A% T (O B
A% AT R SRR AN AT R AE ) B HL Ak
S5t % A2 A8 5 A Y o MR Braak {457, RBD W[
fEJ& PD Y | 9K AE IR, PD A% £ & RBD 51 £ A
REA K. HEIA Z W5 o 8 PD R
5N RBD A 35 I PR R AR, 9K T 45 6 58 45 R JF R
— B, 3 d e B AT AR 2 PR B O RE A N K
W R AR . A S8 3 meta 53 47 X5 AH OC B 58
G, Wl § RAEA &, 43 #r & JF RBD X} PD &
i PR 2 B 1Y 52 0

1 BRARASE
L1 XEBAR R

ABRE - O J5 06 Bl & AT KR QAR
B [ WE 4 AR Ph 23 B e A v i At AR o 612 PD
@RBD £ W £ 4 ICSD . ICSD-R B¢ ICSD-2 £ W7 #5
s @ F PD R E H RBD & A 18 R ¢ IR R 114 i 191
Xt BRI 5 O Jit 4 B 4 4 4t 25 15 3R 40 A7 169 5 1) 2 B
X BEZH 0 B S B bR UE 22

HE B A o AR5 61 % AT 58 ; @ Z il ; B
BEREAS 58 B B T vk IO b 78 B 1 SO .
1.2 ki RREE

L) “ Parkinson ’

“ Parkinson disease ”

’

s disease ” | “ Parkinsons disease ” .

L“PD7” | “rapid eye movement ” |

¢

‘rem sleep behavior disorder” | *
sleep behavior disorder” | “ RBD ” Jfy Bt 3 56 4 ir] ¥ 2%
PubMed . EMbase & #) SCHEUHE B, DL MA 4 #R7 L BR
R B B B AT Sy W 5 Sy QB TR A 2% b [ A ) IR

rapid eye movement

B % (CMB ) | e [ 60 38 3 il 152 it T2 ( CNKT) | 4
e o ORI ) A SRR B (VIP) (T 7 B R AR
Y SCECHE 7, 38 B K 2% A O SCTR 19 225 3k
1.3 #ARHRE

B 2 44 W98 3 Al Sr AT SCHR R &R, AR 4l a0 AL
FHE Bk o 7 0 SC ik, X 4 SR R AT 58 SRR, 40l 4y
I, W 8 55 3 4 B 98 3 U B G
1.4 X#REIFEH

2 B E L R AR R - B R AR R
( the Newcastle-Ottawa Scale , NOS ) X} fif 48 A 04 WF 5%
PEAT R R PR, R T R R R G w2k AL E N P
MG RS L ey, s&S ok 10 R, H
=5 WAL & S, T A ZEEE A T
Aoy, WS %5 3 2 0F 5 & B LI U i i e
1.5 Sit=Z=oH

JH Stata 12. 0 %% # 47 Meta 73 #7 o T+ %5 5% K
K AL I COR) AE Ry 80 i, 11 1 9 8 DL A HE 1
2z (SWD) fE S & h &, I 1157 95% & 7 X [A]
(95%CI) . XA —AtH=E 2K, ] Cochran’ s Q K 4
Fe POk 38 B VF 45 300 40 ABF 5 1) B0 SR ML o<
25% R TS T, 25% < P <50% k5% 5 5 i
H,50% <P <75% R ESFERE,F=15% R
B S b, 2 45 O TE R T EOE R R R R R
FH I 5 R0 4 2K AT meta 3 BT, 24 45 B R b B -
o R S o UL Bl AL AR R AR X HE AT meta 43 T
JEHAT WA 53 B o I b B XS FR L Begg” s Fll Egger’ s
K3 P >0.05 ¥R T B M ERWE
2 $R
2.1 XHMBERER

R SOk 1274 5 HEBR E E R 5 202 £, HE
o3k A 9 451 % R B PN 25 I O 1 F 5 SCR 958 G, E Y
XRALFE M ARRUE TR 2 SOk 97 /i, &
YA SCHR 17 G (SRR S R AR E W 1) o gAA
117 AR5 NOS P4y ey 9 43 i AR 7 41,
W BH 40 A SCHR o B
2.2 WMANHRBEREBE

Seah A 1T I 9 i % BEORF 5P, R4 PD R

-+ 369 -



Journal of International Neurology and Neurosurgery 2019 ,46(4)

3 3o A A 2R AT SRR
(n=1274)

4 SCHik 202 55

| S TFYAEIHR (=1 072) |

l

‘ e AR 20 ‘

(n=1072) ﬂkﬂf (n=958)

WA 79
*INERIER 411 5

‘ R ST S ‘
(n=114)
HEBR (n=97)
l— * REEENABRIE 69 55
* ORI SERE 28 F

ZHA Meta 53HT SRR
(n=17)

B1 Xakimtiizn

#3006 ], H A f£ RBD [ PD & % ( PD-RBD #4)
1474 m A4 RBD 11 PD %g(PD-NRBD 21)1532

1 o 38 3 X 25 BIF ST S B4 R O TR AR A7 o B O

H PD AR MBI AR L KR AFE % L PD % & | Hoehn -
Yahr 43 2% \UPDRS-III ¥ 43 | 22 i€ £ 5 57 & 0 4R
3l S E MMSE 343 4] 56 5 11 S AH 56 R 2 i
1or#r. Wk 1,

2.3 PD £ RBD HHX & FE = meta R
2.3.1 MMSE %4 5 #  JLgh A 10 A58, 5 &
PEAS 56 1 7R 45 ST F 9 22 [R) A7 AE S 5 (P = 0,007,
P =60.2%) R FH Bt ALk 07 A58 Bt A5 45 9, 25 SR R
B2 R 22 A G it 22 B L (SMD = -0.23; 95% CI
~0.40 ~ —-0.06; P =0.008) , H ¥ & 7 fdi A PSG
HEAT 20 43 #, 4 PSG Wi I 4H ( PSG + 4H ) (SMD =
—0.35;95%CI-0.70 ~ —=0.00;P =0.05) 54
FH PSG Wil 2 ( PSG - 41) (SMD = -0.13;95% CI -
0.23~-0.03;P =0.01)# RBD 415 NRBD 4
B )25 S A S F L, WK 2,

R1 ETHAE 17 BURHIX R T ERHHE

UE3 Fh £ RBD #9# Wi T & #14(n) PD+RBD 28414 & B % stf) n(M/F) NOS #£ 5 (2)
Vendette!7] 2007 ek 1CSD-2 34 18(NR) 7
Gjerstad®] 2008 R, ICSD 231 34(25/9) 7
Yoritaka!®] 2009 B A ICSD-R 150 81(70/11) 7
Leel 0] 2010 % ICSD-R 447 164(79/85) 7
Sixel-Doring "] 2011 i% 1CSD-2 457 210(130/80) 9
Vibha!'2] 2011 iR ICSD-R 134 26(19/7) 7
Postumal'?] 2012 ek ICSD-2 42 27(23/4) 8
Nomura! '*] 2013 B A ICSD-2 59 27(14/13) 8
Fabio ! 2013 4+ ICSD-2 20 10(8/2) 8
Sorensen!'®] 2013 i 1CSD-2 23 10(7/3) 7
Gong!'7) 2014 & 1CSD-2 112 63 (40/23) 8
Neikrug!!”] 2014 £ 1CSD-2 62 36(25/11) 7
Kim!"/ 2014 #* ICSD-R 944 578(266/312) 7
Arnulft?0) 2015 * ICSD-2 114 78(56/22) 7
Zhang!?") 2016 & ICSD-2 46 35(30/5) 7
Lim?! 2016 £ ICSD-2 38 24(12/12) 9
Jozwiak 23] 2017 e 1CSD-2 93 53(40/13) 8

lel;'l SMD ©5% 1) Weisht 5 4E % . PD 5 £ . Hoehn-Yahr 43 2% . UPDRS-III 1
iR i S ZENE 2 LR LR U S L S S L 405 A
‘(); B, E2RHEA %ZE T2 2 S5 WAL ) A M 0 6 B
~0.35 :—0.70, -0.00) 52.23 % AR ﬂﬁ éﬁj I+ ’ﬂl’ i y—ll—l %% 2 o
== 008 (T34 009 1754
on B Sieiaz ety 105 2.4 ERE ﬁﬁ ﬁ *ﬁ

—0.23 (-0.40. —0.06) 100.00

T
0 1.73

B 2 RBD 415 3k RBD 241 MMSE 3% 4 f b

2.3.2 HiMmABEEW>H PD EEMG . F
W & 4 % . PD i 2 | Hoehn-Yahr /3 4% . UPDRS-
1343 A0 i€ 2 T 50 i CREAR U 3l S5 Bl AE L 4098 /Y

/A H7 7% : RBD 415 NRBD 41 s # 2 B fE4F 5 . &

2.4.1 MMSE # 4 44 PD i % MMSE i} 53 &
Fe i o 23 A 7w < O S 1 (W) X AR L Begg T s K B
(P=0.721) Fl Egger’ s ¥55 (P =0.316) ¥R
ANETERF WP . WIE 3.
2.4.2 A X B XM

PD 8 3% Al AR 5 PR 1 2 D fay 20 A s
UPDRS-TIT 3% 73 7 15 & 2 i 77 , P55 | 4F % % 0 4F

- 370 -



[ B b 225 2 22 40 B 2 i

2019 4 H46 % 4

I A B . Hoehn-Yahr 53 U] | 72 Jj 22 B 9] &b L AR I8¢
S BIAE KT K R i A o BT SR R A A R
B, W2,

#2 HEEXERNOM

Begg’s Egger’s

RNy HEE 95%CI P PN
DEX| 1.15 [0.99,1.35] 0.07 0.192 0.004
TS 0.26 [0.19,0.34]<0.00 001 0.387  0.79
P& 0.09[ -0.01,0.19] 0.08 0.734 0.884
PD &2 0.29 [0.21,0.37]<0.00 001 0.092 0.073
Hoehn-Yahr 4~%%  0.22  [0.11,0.33]<0.00 001 0.592  0.137
UPDRS-IIT 4% 0.25 [0.15,0.36]<0.00 001 0.043  0.004
E#%EsE  0.17 [0.08,0.26]<0.00001 1.000 0.452
JEAR K B 1.65 [1.34,2.03]<0.00 001 0.296 0.245
3 2.24 [1.74,2.88]<0.00 001 0.734  0.588
%75 3.15 [2.06,4.80]<0.00 001 0.06  0.041

Begg’s funnel plot with pseudo 95% confidence limits

1.0

0.5

SMD

—0.5

=10

T T
0.4 0.6
s. e. of: SMD

T
[0} 0.2

B 3 RBD 415 3k RBD 22 MMSE 3% 4 o & 5+ B

RS
HURAE 2 B 7, 4% TF 5T 8] AR E T 4F, Meta
MR ATEE . WL 4

Meta—an

2.5

d study is omi
Upper CI Limit

Vendette (2007)

m (2013)
Lim (2014)
Jozwiak (2015)

—-0.49 —0.40

—-0.23

E 4 RBD #1155 3k RBD 21 MMSE +F 4 #F bt £ 2% M 5 47
Wie
AR AR BN, 544 RBD B #F M I, £+
RBD fy PD % H A LT RS B IR W
T2 K | Hoehn-Yahr 43 ¥ 58 =5 . UPDRS-III ¥ 43 &
i B R TE 2 B i E G s B I R
i, HEA 2 0 AR Iz S RE R, W B ) R B L 4D
A T PR 2R S PD ORI AR IR G 25
RBD 7 PD i B 6 E H 30% ~41% , H
65% ~75% f RBD [y PD % J B 42 0 A BF5E
75 RBD #£ PD {835 h TG W] B % ) 22 5%, 5 Anne
2P SE k8 — 3, 0 Anne 25 R BUZE I R 2 B

3

AW 25 R ok PD OB EAE A iy 4T )
AT AT O B B D {8 R AR B A A 2, T AR
X 2E S AL S B R . AS BF 58 2 s, RBD 1Y
RAEE PD BEFW AL, 5RMRAER X,
BRI 4 B % Hoehn-Yahr 43 2% A UPDRS-III T 43
FETE 22 55, (R X Bh 22 5 4 BE HE A1 9 A& 1 52 ik
RBD X PD 8 35 9 1 /™ 8 A% B2 19 52 ) 15 A g A2 18 -
AWFFEE Bos , 4 RBD ) PD B H T E N AT 2 1B
i TE K, AT R 5 G ET iR & A9 B RBD 9 PD A3 A
Tie 22 B ROI AR B AR AT 06 L AR BT 9T IR B B
£ RBD () PD i3 5 5 th B R 0 8l L 5 gl e 55 is
Bl I A AE , 3 AT BE 5 X 28 AR B KN i A iE 2
EIRIT A K

INAIPERG 2 PD W Wik iz s e Rz —, 246
WA 4 2% 06 52 BE A 0 45t & ( PD with mild cognitive im-
pairment , PD-MCI ) F118 4 #% % i & ( PD with demen-
tia, PDD )™ PD B % & A B AL R 1
24% ~60% Z 8™, PD LI B Al & B0 0 2 B
AR, ZHPD BE A SRR R . HAA
W7 W RBD J& PD 3 % A A5 % 0 2 ST
fa ks &, AW I8 2o £ RBD 1 PD i &
MMSE 43 8 AIG, FF H X Fh 25 R 78 PSG 12 Wi 41 fn dE
PSG 12 Wi 20 P #0JE — B0 . W5 A B PD SR A LA
PiH FERAAEAT IR LA B T L id e

R 5 D% G Y i PD 4 9 RBD (1 H & U
TERAT TIRE VI 37 18 5 10 A2 L 6E = 18] RE T AN E B

Sy 05 R R

A W5 & B, RBD &5 PD I A 3 AT BE 47 76 A
[F] B9 5 BHL 9% 3 SL Ak, 40 Kotagal 257 fF 5% & B, fF
RBD ) PD S8 & B Bz it L i1 2 F J50 A Fe Jig I Bk fig ol
2% S WE D 5 Meyer 261 BF 5T & B, W L AR R L
B U B BT A TO M B BT T T A/ ik A AR AL Y
ST ARG 32 MR /Y /0 5 PD R A A T A
FE A% . Rodrigues 45 X J5 % ¥ RBD i 4 B 7%
N, S INHN D) RE IE R A LG, B O 5 O e A
)RR 5 T T TR R P T HIR 5l e B 40 (], JHC e o S
B 5 IX 38R A MG HL P B 18 . T Latreille 250
WFE & B PDD 1y fie A B A5~ /& REM 9] (8] /5 7K [X.
ol i Fl T S A |V I N SBUIX A 3 gl A
P 32 5 1 R AL, X278 RBD B3 5 PD o\ A i
FHBE AR S R A A AR A, B R AR A
I AR B K e, Ok i 22 #  W A 4 B I S e
( glucocerebrosidase , GBA ) %k [K £ 48 5 RBD &k 4= M
PD & # A HI B E A Ko Gan-Or 7 % 265 3] Jit

- 371 -



Journal of International Neurology and Neurosurgery 2019 ,46(4)

&M RBD (i35 #1120 f] PD 3 #E17 GBA 3 F
% B, 5 % M RBD (3% 5 PD iR 3 ] #5747 GBA
BRI g8, PD B A rh 5 GBA JE R A8 A ]
BEM & RBD . Thaler 2557 %} 1050 f4i] PD 8 3 ik
s, R GBA i s T EAREGTHREN
RBD B % & T GBA &4 T H ., Bk ar i,
GBA L [H %875 5 RBD (1) & B % PIMI G . BE4h, Gili-
a VS B, A GBA JE[H ZE 48 PD R H R
7 GBA FL[A 2245 ) PD HR 3 T 45 &) B\ 0 i1
%, H GBA JE A 78 A8 B B2 i 7™ 3 i R 1 & AR X
B o 1R 5Y 3R BT GBA L PR 58 A8 W] fig 2 PD
IWER 5 RBD (1 & Ak A7 76 3 8] 19 388 1% 2 L .
Huertas 5™ BF 75 A 9 GBA 3 [N 5 74 7T fig 2 3 3 +
P41 0 Je 5T SR A X T AR e R 2 e BB AL R
PATHT 52 Wil DN T D BE o SR H HT X 7 T s D
AT 5 B 22 R RE A BIF SEAF 55

Gibson 25 FF 9 % B PD B & h A 30% ~
60% LR L] B . ELSR PD HR OB LT 5 1Y &
HLAHI M A B8, {5 Lenka 257" 45t Z A [N £, W 4F
U B KV PD Y R 4 K B B RIRE IR P R R L KL sk 2f
Py (I 22 B 3% 1A % sh R0 RN BT IE B RE 25 W) L R B
B A | B FI P A5 L RBD 1A %0 B i 4% IA b J& PD AR
H AL fa B R A, S N 55 4
2545 1] fiE J2 RBD 5 ¥ 40 98 % 2k oy 3t ) &% 4 3
fifi, FLfF RBD f# PD fR 3 S5 EHLL) 58 19 PD 35 3y
7 7E 0 0% BE ) BE BE A3 . AR OKOWF 5% 25 SR 8w £ RBD
1) PD B B RBD [ PD JR 35 01 5 th B L)
B =35 Z 0 6 U0 26 R A 8T 2k mh R I R B 5
ok BT

PEA AT TSI AFAE — SR I 1 2, B T U2
5% 5 2 LW 5% B3R RS Tl 35 20 A0 56 B 2R 10 F 52 47
R Ry, T HAR 2 0F 5% /AR AR i KON, B % 5
W) 3] 43 B A o Af 5 R, B 2 ORE pfORE IR (B DE D
IS R VA ) | B AR PR A LS ME IR R | R L ML
B 1 5 DR R 9 0F 5 Ol . R UL, FE S JE MY R
e, A AS R IA SC W A, BT ORRE AR R, 5
— 112 Wt A o DLW /ZD S oM LB R 0 BT 1 A B

25 F R, fE 5 A FE RBD i PD B 3% 2 8] £ 1E
I K 22 5, £ RBD 1) PD iR & 4 % 5 K L PD 5 2
Ko 1 S B A R R,
Gy W BB B 9 K KR s s ek, G I R B
FALFE % RBD (1 PD /B3, KR R R H g
We) R 28 R AT T 90, DAOAE 2% e E R LB R R 1 AR
I T IR R E B S i

(5]

6]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

- 372 -

Z % x #
Queally JM, Abdulkarim A, Mulhall KJ. Total hip replace-
ment in patients with neurological conditions [ J]. J Bone
Joint Surg Br, 2009, 91(10): 1267-1273.
Munhoz RP, Moro A, Silveira-Moriyama L, et al. Non-mo-
tor signs in Parkinson’s disease : a review [ J ]. Arq Neurop-
siquiatr, 2015, 73(5) : 454-462.
Schenck CH, Bundlie SR, Ettinger M G, et al. chronic be-
havioral disorders of human REM sleep : a new category of pa-
rasomnia[ J | . Sleep, 1986, 9: 293-308.
Bassetti C, Bargiotas P. REM Sleep Behavior Disorder[ J ] .
Front Neurol Neurosci, 2018, 41 104-116.
Iranzo A. The REM sleep circuit and how its impairment
leads to REM sleep behavior disorder[ J]. Cell Tissue Res,
2018, 373(1) : 245-266.
Braak H, Del Tredici K, Rub U, et al. Staging of brain pa-
thology related to sporadic parkinson’s disease [ J ]. Neurobiol
Aging, 2003, 24(2): 197-211.
Vendette M, Gagnon JF, Decary A, et al. REM sleep be-
havior disorder predicts cognitive impairment in parkinson dis-
ease without dementia [ J ]. Neurology, 2007, 69 (19) .
1843-1849.
Gjerstad MD, Boeve B, Wentzel-Larsen T, et al. Occur-
rence and clinical correlates of rem sleep behaviour disorder in
patients with parkinson “s disease over time [ J ]. J Neurol
Neurosurg Psychiatry , 2008, 79(4) . 387-391.
Yoritaka A, Ohizumi H, Tanaka S, et al. Parkinson’s dis-
ease with and without rem sleep behaviour disorder : are there
[J7. 2009, 61

any clinical differences ? Eur Neurol ,

(3):164-170.

Lee JE, Kim KS, Shin HW , et al. Factors related to clini-
cally probable rem sleep behavior disorder in Parkinson disease
[J]. Parkinsonism Relat Disord, 2010, 16 (2): 105-
108.

Sixel - Doring F, Trautmann E, Mollenhauer B, et al. Asso-
ciated factors for rem sleep behavior disorder in Parkinson dis-
ease[ J]. Neurology, 2011, 77(11) . 1048-1054.
Vibha D, Shukla G, Goyal V, et al. RBD in Parkinson ‘s
disease : a clinical case control study from north india [ J].
Clin Neurol Neurosurg, 2011, 113(6) . 472-476.
Postuma RB, Bertrand JA, Montplaisir J, et al. Rapid eye
movement sleep behavior disorder and risk of dementia in Par-
kinson ’ s disease ; a prospective study [ J ]. Mov Disord ,
2012, 27(6): 720-726.

Nomura T, Inoue Y, Kagimura T, et al. Clinical significance
of REM sleep behavior disorder in Parkinson’ s disease [ J].
Sleep Med, 2013, 14(2): 131-135.

Sorensen GL, Mehlsen J, Jennum P. Reduced sympathetic

activity in idiopathic rapid - eye - movement sleep behavior disor-



[ B b 225 2 22 40 B 2 i

2019 4 H46 % 4

[16]

[17]

[18]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

der and Parkinson’ s disease [ J ]. Auton Neurosci, 2013,
179(1-2) . 138-141.

Di Fabio N, Poryazova R, Oberholzer M, et al. Sleepwalk-
ing, REM sleep behaviour disorder and overlap parasomnia in
patients with Parkinson ‘s disease [ J ]. Eur Neurol, 2013,
70(5-6):297-303.

Gong Y, Xiong KP, Mao CJ, et al. Clinical manifestations
of Parkinson disease and the onset of rapid eye movement
sleep behavior disorder [ J ]. Sleep Med, 2014, 15(6) :
647-653.

Neikrug AB, Avanzino JA, Liu L, et al. Parkinson’s disease
and REM sleep behavior disorder result in increased non-mo-
tor symptoms [ J ]. Sleep Med, 2014, 15(8) : 959-966.
Kim YE, Jeon BS, Yang HJ, et al. REM sleep behavior
disorder ; association with motor complications and impulse
control disorders in Parkinson ’ s disease [ J |. Parkinsonism
Relat Disord, 2014, 20(10) . 1081-1084.

Arnulf T, Neutel D, Herlin B, et al. Sleepiness in Idiopathic
REM Sleep Behavior Disorder and Parkinson Disease [ J ].
Sleep, 2015, 38(10) : 1529-1535.

Zhang LY, Liu WY, Kang WY, et al. Association of rapid
eye movement sleep behavior disorder with sleep - disordered
breathing in Parkinson ’ s disease [ J]. Sleep Med, 2016,
20 110-115.

Lim JS, Shin SA, Lee JY, et al. Neural substrates of rapid
eye movement sleep behavior disorder in Parkinson ’ s disease
[J]. Parkinsonism Relat Disord, 2016, 23 : 31-36.
Jozwiak N, Postuma RB, Montplaisir J, et al. REM Sleep
Behavior Disorder and Cognitive Impairment in Parkinson ’ s
Disease [ J ]. Sleep, 2017, 40 (8 ). doi: 10. 1093/
sleep/zsx101.

Sixel - Doring F, Zimmermann J, Wegener A, et al. The E-
volution of REM Sleep Behavior Disorder in Early Parkinson
Disease [ J]. Sleep, 2016, 39(9) . 1737.

Bj? mar? KA, Dietrichs E, Toft M. REM sleep behavior
disorder in Parkinson’ s disease-is there a gender difference ?
[J]. Parkinsonism Relat Disord, 2013, 19 (1) : 120-
122.

Postuma RB, Gagnon JF, Vendette M, et al. REM sleep be-
haviour disorder in Parkinson’ s disease is associated with spe-
cific motor features [ J]. J Neurol Neurosurg Psychiatry,
2008, 79(10) : 1117-1121.

Litvan I, Goldman JG, Troster Al, et al. Diagnostic criteria
for mild cognitive impairment in Parkinson ’ s disease : move-
ment disorder society task force guidelines[J]. Mov Disord ,
2012, 27(3) : 349-356.

Wu Q, Chen L, Zheng Y, et al. Cognitive impairment is
common in parkinson’ s disease without dementia in the early
and middle stages in a han chinese cohort[ J]. Parkinsonism

Relat Disord , 2012, 18(2): 161-165.

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[39]

[40]

[41]

- 373 -

Aarsland D, Bronnick K, Larsen JP, et al. Cognitive impair-
ment in incident, untreated parkinson disease : the norwegian
parkwest study [ J ]. Neurology, 2009, 72 (13 ). 1121-
1126.

Kim Y, Kim YE, Park EO, et al. REM sleep behavior dis-
order portends poor prognosis in Parkinson’ s disease: A sys-
J Clin Neurosci, 2018, 47 . 6-13.
Lin YQ, Chen SD. RBD: a red flag for cognitive impairment
Sleep Med ,2018 ,44 .38-

tematic review [ J ] .

in Parkinson’ s disease? [ J].
44 .

Kotagal V, Muller ML, Kaufer DI, et al. Thalamic choliner-
gic innervation is spared in Alzheimer disease compared to
parkinsonian disorders [ J ]. Neurosci 2012, 514

(2):169-172.
Meyer PM , Strecker K, Kendziorra K, et al. Reduced alpha

Lett ,

4 beta2 * -nicotinic acetylcholine receptor binding and its re-
lationship to mild cognitive and depressive symptoms in Parkin-
son disease [ J ]. Arch Gen Psychiatry, 2009, 66 (8) .
866-877.

Rodrigues Brazete J, Montplaisir J, Petit D, et al. Electro-
encephalogram slowing in rapid eye movement sleep behavior
disorder is associated with mild cognitive impairment [ J ] .
Sleep Med, 2013, 14(11): 1059-1063.

Latreille V, Carrier J, Gaudet-Fex B, et al. Electroencepha-
lographic prodromal markers of dementia across conscious states
in Parkinson ’ s disease [ J]. Brain, 2016, 139 (Pt 4) .
1189-1199.

Gan-Or Z, Mirelman A, Postuma RB, et al. GBA mutations
are associated with Rapid Eye Movement Sleep Behavior Disor-
der[ J]. Ann Clin Transl Neurol, 2015, 2(9): 941-
945.

Thaler A, Gurevich T, Bar Shira A, et al. A “dose” effect
of mutations in the GBA gene on Parkinson’ s disease pheno-
type [ J ] . Parkinsonism Relat Disord, 2017, 36; 47-51.

Cilia R, Tunesi S, Marotta G, et al. Survival and dementia
in GBA -associated Parkinson ’ s disease ;: The mutation matters
[J]. Ann Neurol, 2016, 80(5) : 662-673.

Huertas 1, Jesus S, Garcia-Gomez FJ , et al. Genetic factors
influencing frontostriatal dysfunction and the development of

PLoS One, 2017,

)

dementia in Parkinson ’ s disease [ J |.
12(4).: e0175560.

Gibson G, Mottram PG, Burn DJ, et al. Frequency, preva-
lence , incidence and risk factors associated with visual hallu-
cinations in a sample of patients with Parkinson’ s disease : a

longitudinal 4 -year study [ J ].
2013, 28(6): 626-631.

Int J Geriatr Psychiatry ,

Lenka A, Hegde S, Jhunjhunwala KR, et al. Interactions of
visual hallucinations , rapid eye movement sleep behavior disor-
der and cognitive impairment in Parkinson’ s disease : A review

[J]. Parkinsonism Relat Disord, 2016, 22(12) : 1-8.



