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Abstract

Cognitive impairment in Parkinson’s disease (PD-CI) is one of the most prominent non-motor com-
plications of Parkinson’s disease (PD). It covers the full disease spectrum from Parkinson’s disease-
mild cognitive impairment (PD-MCI) to Parkinson’s disease dementia (PDD), and serves as a key
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determinant of patients’ clinical prognosis as well as a major contributor to elevated disease burden
and family caregiving stress. Multiple meta-analyses have consistently demonstrated that PD-MCI
has an overall prevalence of 40% among PD patients. Advanced age, apolipoprotein E (APOE) £4 gen-
otype, glucocerebrosidase (GBA) gene mutations, rapid eye movement sleep behavior disorder (RBD),
and neuropsychiatric symptoms are independent risk factors for cognitive progression in PD pa-
tients. Neuroimaging biomarkers, humoral biomarkers, and subjective cognitive complaints (SCCs)
enable the early warning of PD-CI. Based on high-level evidence-based medical evidence, this re-
view systematically summarizes the latest research advances in the epidemiological characteristics,
pathophysiological mechanisms, risk prediction systems, diagnostic evaluation criteria, and clinical
management strategies of PD-CI, and outlines the key limitations in the current research field. This
work aims to provide evidence-based references for the standardized clinical diagnosis and treat-
ment of PD-CI, early screening of high-risk populations, and the selection of future research direc-
tions.
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1. 5|

< A% (Parkinson’s disease, PD) & K55 — Kim K #HZBATVES,  DLAR BT EUE 2 I Reph 4
TCHHTIE R R a- FAMZE 9 5380 AR TY Bk 2 /IME R OIR BRHAE, IR AL A B b B E, Lss
H. BREEE SRR, DLURIEBRES . NAIRE . IR T E ST 2R seR 1] H,
Difefsfg 2 PD S HBURMERARZ IR, W R FHR2mAE, TR LTI S 5om a2 B R AT
[2] [3]: HAMN /i AR E RS E . BN ERYy fidl, TR PD E# A RIGIKS: 7 5%
T PRI R (A% O FR PR3]

WATIR S WoR, 2 24%1 PD B E ESIR A2 I O IR B AR5 3 (mild cognitive impairment,
MCI) [4], BEZBERE, PD-MCI A B 2 ATk 40% [5], & 80% MM PD g & it g A 4
FRJ7i 5 7 (Parkinson’s disease dementia, PDD) [4]. PD #HocilfndinE BA BE MRA T tE: BomF ML
R NG BIFSORAAER PAT IIRE . 25 TARCAZHE, 1iciZ A5 A Dh e AT st ,
SR MR AL O RTIR[6] [7], X PR A R T, oI PR AR 5 R 43 = ok 1 BkAR[8] [9]-

AL CIESE, PD WA F KR AE KR X Z 4 FER LR Rkt Bk % PD. i@3liEik
PR AR A IR R RHE SN 5], RBD. HIAREEIE . IREL, K MR EE MRS R, 3872 B D)
fE N TR ST G G 2K [10] [11]; 84% 2T, APOE &4 75K 5 GBA J:[H 52738, A& #Hh PD
BEINFN T FE S mp R A XU [12] [13]: RIS, Z RS AR . a5 A ML AE AR B B A O
W RERE, oM B PD A0S KR BEALS . SEE N R PUE R AL | B S S

R PD N EIH T I R B B DRSS N AT, (H IR A B AR AL R S A B, IR
SEE A AT S AF AL AR IR A AR . AR BCA BRI R . Rk, RGiAE PD AR5 1
PRFFAE RESHR EXE R 5297 i Fe e, XFsSEB s ik RN s . M TS5 Es, B
A HEWIERTE T2 L SRHHIME.
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2. EHRHAAERHRITRE S ImRK R BHFIE

B PD AN BRAS BRAT 03 2% 0 A U S I R R BURHAE, RTINS 2 2 HURIIR R SR e
ST RT3 SR . M4 AR5 I\ RIS (Parkinson’s disease cognitive impairment, PD-CI)ii# M PD-MCI %
PDD LT, & PD AE P i Bm RS SR AEE 3 IF KR,  HImAT i 2 E S 90 HH 2 32 R A AH
KNG NBE R M. 5T [ BR800 Az 3l 545 7 2= (International Parkinson and Movement Disorder So-
ciety, MDS)i2 Witn itk (12X 73 #1271 , PD-MCI [P ARG 5 B 3R IA 40%, JLrp 2345 55 R 5 Tk 31%,
B T R E W A[5]: EFT AR PD B, BNEIZE PD-MCI B0 2k 24%, Hiztt
il i 7 1t FE IR AT, B2 5 AR PD BRI E R AR R BRI 3 FTH[4] [14]. KIVRE
VIBWEIESS, PD BE R AR LR LIy 10%, JifE 10 4ELL BRI & PDD BUR A 75%, % 80%
(MRl PD B b IR [4]. MEAh, ABEYEFLER, & RBD. #4 GBA KR4 K APOE
ed SEALEER 53 1% PD i3, J2 PD-CI i s fa ABE, 7 H AT IR DR I € i & 5 B 15[ 15] [16].

PD-CI )il R 2 B AT 15 B S o Ve, Ao A i 3 B a0 « XSk S AR R 23 R SRS [ 7] [17]
Hor, BSURATDPATINRE . RS TAECIZHRE L, &5 PD-MCI & IR, 520
SUIRMEZ B REE B AR M B DIAHOG, IR 2 RN BYEIR 5% | AT 55 16 30 IR A | {5 B A3 R & (7] [18];
M5 BB B DAL ZS (] Th g A 5012 515 5 ThRES N T2 IE, 2 PDD %O RIIERE, 592 Bk
REE I AR S ] /R 25 M B A8 B 3R A R, S (8 BUAT S i O R B AL KUK [19] . #4fE MDS 12 ik
#E, PD-MCI wJiE—5 7 AR H 5 28 FH WA, Hr 77.8%(1) PD-MCI &3 fA4E 2 N A0, A
B AR R BT AR RN ZE IR T [4] . BEAN, PD-CIl % SHIAR. R A0 PR IR S5 b 205 E
RIL, ANFHE AR R SR PR ™ AR 2 B EA O, i — P IR s B Th Re ke 5 50 71 40 [20]
[21]

3. MAE R IAFBERFE B0l RIE & TR AL H

PD IARIBEDS = B SR SR L A IR R A S B 22 5%, A b i R 2R iR B AR B D 1 I
AR FERIZ RS, R T IRIGTRLA SEHURSHE T T S8 . PD-CI A28 5 A 22 9 BHLEE % )47 P
MR, JFARsalith R SUIRIE 2 BRGRERI L TC B R T, TR RS ARG R M RRAETESR
SRR AR JORE ZR IR N 5l A - e R R R LS S A R B AR B A, R R A R
2 1 BE NI RE AT R 3EIR [22] [23].

31 ZMEBRFRGKRE

ZME R R G RAT A PD-Cl R AEMIZ G UGS . o, oo f i 22 T e o s (5 0 otk - i
AMIRTARIT B2 2) AT M8, & PD RHIBATIhEE . SR IR EMNZ ORI, 5RA/MNX 2 E
HEREAP 2 T I IEAT 1 & R B UIAR O [4] . BHIRAE R Getit 15 FE D BN S8R AR P R HE DGR - 8RS i i A ik
REPRZJCIEAT IR A, W RE A 2 LR G B DX ekt AR RE 254 22 30T, 10 B R E BT K
W76 PD &3 R R AT H B, H A 5 1R R 2 HEAT 24, /2 PD-MCI [] PDD #4610 i% 0 A 3R R [19] [24]
BEAh, BEBEAZ 2 HUE B AR R RN TTIN RS B METR B A S g T B, AT IR R E RS
PATThRESA S, FIRR PD-CI & AR % e 11 58 B2 B A 17 [25] .

32. FEMERRRERESLHERM

FHIEPESR AW 5 SIORE RN, 2 PD-Cl I LA R . a- R EA KRB RE,
RT3 2 2 G0 B KR BIAT YRR, 2 PD-Cl R A 1 J5UR I BRAERl, 3R o- AL R FIKP
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5 PD B NI FE IR 2 B3 IEAHOC[26]. [RIRF, Bl /RUEERAE LN PD B AR R 1)
BUEK: L0250 PD B AFAEMG P B-TE N RE R 1 (B-amyloid, AB)TTRL, WiE ik Apa2 KFREK. ABLE tau
EOE TR g, 2R H PRI SR 2 5 B R R A XU, 3K — RN AE APOE e4 547 B[R] 465
W N B2 [27]-[29].

BRAb, KA 45 F 5 ThREMI 2 1 2 IR SR RIS BRI e Fatis . BEAR SRS A 5 (14 28 B P8ORS
JE 5 FHPUE AU T, BnE— 0 R LR R, L ER K PD-CI & 2% 99 B A B 1 2 9 £ [30] -
[32].

3.3. PIRMERAEREK R N

HRX P28 98 RE IR IR N A2 PD-Cl R IIAZ O TBORNLE, 5 a- T Al R R B E BB IR ER, LK
FIARITIBETEIR . T8 RN o- Ml 5 A A8 TLRA 2552 A0S M A /N B R 4, ok i 2 ¢ R 7Y
WAk, B IL-18 TNF-a ZEKIEA R, BRI« 1 D28 R S X 14 270 5 9 fih 45 #4[33]-[35]
PD ¥ A PET MUZRUESE, PDD & M A /INR BUMGE T 202 0 2 0 0, i ok KU (1) 5138 PD
EEE T A AR ORE KO 5N A5 R T 5L IE A 9% [35] [36]. GBA %5 PD-CI 5 & 5k [Fl 5828 nl i@ i STING i
e 3E— D TBOR S IR S BE[37], HFR4R A I 2 B IR I A B B o IR0 B R S PR, TN IR 4R
BIRIETBOR, B L T 0 IR BEHE, H#E3)) PD-MCI 1] PDD #%4k[38].

3.4. BEEE - REIEIEEEL

G A - N2 EL 2 PD-Cl KA R RIS A ISR R, wid s, M. Rl =K% 0
A FINHIEEEIR . PD-MCI 5 PDD SBH A ERFEME I B BERF S A R, ROUNBEBEZ R TR, (2%
B = T v 1T 7 4 B I 7 TR (SCFAS) B 48 T =F P 0 38 PRI, L B A o R B 5 A e i o 72 L R S8 T A
K[39] [40]. ZXFAELAITREFT BRI R e se B 1, B R A BB JORE, IR AR #H 22 SORE LR BE s[RI 7]
R E RGN a- Tl DRI S, HF i8I AT BRI | BT A I SR A S [X [41]-
[43]. BLAL, BEREACU =) SCFAS [, R RIS #2208 07 G i 1L 7 Wi e B M n o b 22 e 4 4%
& PD-CI ¥ 1E 1) 5 18 5 1 T £ [41] [44] .

4. HEFRFAMERNERERS RHRMERSY

5T PD ARG R B A FEAL, AR A I R R S RATE AR R, R ST A IR
HIF . AR R A O, PD-Cl BIR AR B B AR SR R, RS AR 5 AT 79 A 6 [
R R R R TS AR Y, &SR PD-CI ATIKHI T 7. AEZEM R 4b . oot S KW TUS 1% 0 3R
F, W24 HT PD IR S5 EEAEHT I E ST . MDS B RS 2 2 SER Mg\ PD-CI bR #E
WABTTRESE, S i 22 4 FE AR AR A PPl BRI PR . FH A 18

PD-CI MIfER Rz I/ A AT TR 2R . BRI R S TR R =K. EARTFHFE R,
r e 5 6 7Y PD A& PD-CI i 5 1 TR B5 -, T R FE A TS PEBA Z1 1) Meta 43 HTTESE, AR R 1 %5,
PD R MDA T KU T a1 7%, W Ao I8 72 63 T R A IR A% 0 U R 3R [45]: T3 44 PD SB35 i
PATTIREMEE N R E, A IF RBD M BB F AR R E T B T Lotk 3 [16]; LR & & PD-CI
(PIAZ O AR SRR, Horh APOE e4 S5 47 JE R AT PD &8 2 [ R B AL RS TH i 3.57 £i%, GBA JE [R5 #E 77
IR T 1,76 5, [R]85 s 1R el X 25 R 28 ) S 3 XU iR Ik 5.19 £i5[12] [46], iRt bR B vl TE
P A AT 3 R S BILRT R m UR: N B RSHE 53 )2, A& PD-CI 3 T (1) A% 0o 3k A FR b - LA, MAPT H1/HL
FH7 . COMT Val158Met £ &M%, tHgEsE s PD B AR TR ARG, AR N X 20 )2 1 #h 78
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FRFR[45] [47]. EBIRAHR I Z T, B#HAF - LSRG (postural instability-gait disorder, PIGD)iz 3/ 74! |
¥ =11 Hoehn-Yahr 43 #15 UPDRS Il 323 VF 4y, $5/2& PD-CI [ 15 (K- [45] [48]; RBD J& PD-CI 5
SERIARIZ BTN 1, & FF RBD i) PD BRI TH 5 3.72 £, HAMUAT{ES PD-CI (141571
BARbR, W PTECAAEE R — P TE m R AR IR R RE[45] [49]. HIAHR. FERE. VR, ML) p
SREMRER, DL ELPERIMESSE A F M T REREAT, e se ] B2 & PD B A A s iR gk fE[21]
[50]. FER[FHUERR RS, 2 BOBEIRIG S5 5 RALPL. RIS IAS R I A 0T {5 5 0y 25 i f e [
%, 15 PD-CI kAR EHETIM, HhBbimaEr > 7%0) PD B, N AiE K& T 4.25 5
[32] [51] [52]-

H AT PD-CI 1) FIATHE AR £V DI H N 2 SV A R . EMEREARED S, AT ks
A% B4 L5 A L R) B 7 3 (diffusion tensor imaging-along the perivascular-space, DTI-ALPS) A f i fixi 2 itk £
RENNERIIEE, PD-MCI B I iZ A H0R BT AR IR B, H IR AR T T 258 G\ m) A kN 58
Syt g RIS . 5T S B A BORGEURT T, Y2 PD-CI RS
FFAAG AR EN[53] TEARMAREYIH, IE ABA2 /KFIEE. ABLE tau LLIE N R, /& PD B#HHIR L
FIRZ CRTRbR B, EZR R0 AT B 8 [54] [55); K v RBUS R AR A M3 -2 fid% 8 (K
¥, 5 PD BF MM ERL ZEZ LMK, AKX PDINFIER . MCl S5HiREM[26]. fEinKS
Fhze B AR BEAR B, WA K42 (subjective cognitive complaints, SCCs)7E PD i3 1 ) 5 R ik 36%,
WENIEH 1) PD HB#H A I SCCs, JEZHAA N XStk 2.71, IR E RV br[48]: M
theta )3Tt 5. alpha Th#FEAC, DK 2 3 HEAR G M ) REM BERR JC TL5K /735 & (REM sleep without atonia,
RSWA), tARIE SR A RCTN PD 835 (00 D B AL [56] -

5. HERRAMBERH IS ISES IR EIE R

BT PD O INFIBERG I XG53 |2 5 RAIATE, @ S T IS WA 5 i R B,
BHE KW IREER A R LI RVE I £ . PD-CI [RTEAL PP 2 W SAMA L SRR, R AEsE
Pt e, B RE AR E . B FKE R A0 . 4ET MDS AL PD-CI R HE S B
MEZE S M E N, s A, KD Z. 2FEREGE TS S, BELI PD-MCI 3| PDD
(AR AR A 2

PD-CI FI Pl 12 B 75 18006 “ I & - L8 6 1PAh - 20 )22 W7 - RS bR dEAL iR, MDS fil € (1) PD-
MCI 5 PDD 2 WrbriE, 2 20 [ Frid 2 Wr e AR dE[57] [58]. FEmPRBIIRIT B, SR ZKIARITE AL &
#(Montreal Cognitive Assessment, MoCA) -5 114 £ i I\ #1117 & & % (Parkinson’s Disease Cognitive Rating
Scale, PDCRS)Xf PD-MCI HA7 At i) i 25 24 B [59] [60], nIAT R B F AN A5 25 5 1M {7 5 4w RS G
#r(Mini-Mental State Examination, MMSE)5t PD 5 AiE P (8- $h 4T ShRE SR FHBURMEAR L, AHEEE N PD
WNHIER ) B — i & TR [4]. SCCs & HEE MG IRYITFifads, 31.9%M) PD HE ¥ I\ A1 inl @51 Ay e W H
G RIER 2 —, 54k SCCs 1] 2 2 Tl 282 5 SR\ R AH O Th RE RRefi3 1 & AR [48] [61] « fELE A 12 BT B
T TR T AR 2 o BEARAL , 1RAG A 250 78 75 MDS HEF (10 T RAZ O\ FI (BT DhBE . 1 & 0l TAEID
12 etz MEMIDIEE. EF), BMNEIEDTERK 2 BTN, DA oy Sl 2 38 5 A, DL
BSOS L J5 B R\ AR R, B UG 7 2 5 107 Z e SRR IE[4] [17]. [EII 7
SEEE R LW, X 5> 2 BRI WIAR DN AR SRS T BB P DA T L I R S5 4k U
KR, A48 ZBRASMEARAR . WA Ybs 5940 B SRS #E 2 Wr[55] -

PD-CI G RE B RR G “ A Math. 258 JE25iise” M0 580, B ai v Jo 3R
WHEMRIRTT 2390, WRIRTTEAZ O B RGN NIRRT ReRAE . ARGERAERER . 362
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YIF-Fii R PD-MCI B BRI —2RVAI7 7 %, J2 PD-Cl FEE HAHA, IGRHEER: T B\ miE T A
FERAMR T o, BRI SEIE P MDS HEF AT DhEE . R B IZE, LA
B 5 AL S5 07 e nT BB TR R I, T 350k PD SBFH MBITIIRE S HE A0 RE S R
IEENEEBER > 150 A BRI R SRS BE ISR, Tl I G EETE . DRI AR R LS AN R, W] T RE
W A - AR SR ENAS AL — NIRRT R B AE AR IR [51] [62] o R 75 Xof Al AR 5 33k 47 ML T AL B 4%, %t RBD.
BH & P HEE IR V- 8 £ (obstructive sleep apnea, OSA) IFIH 20T, AT/ BERR 75 A S AR B 0K, $F
#7538 1F J% 38 < (continuous positive airway pressure, CPAP)AIT & & 3 OSA B (1) LRik)T i %, Wil
MR T AT ShAREELAT W 0 o3 1 T [56] [63]. bk, 15X 1 M i 450 1) 55 42 220 i o) i 2 e 45 3
R, oy PD-MCI &35 FRARISCE SR At T 8 IE SCREAIAh FRIE £ [64] . 29097 ARDIE SCRE N, 7
& “IEFIEACIE . S E . MEREEHTIRIREE 250" DR L JE U IR B A 7R (R 2R T . 2 ARk
F)/& PDD B WAREIR 1 —ZIA Y7 23, AT A st B Bk A fn T s 5 H O AR TERE 0 [1] [3]s &FXT
B (RS SR, 0 56 1% R B30 A bR A X D N T R 5 el BB /N ) AR SRS GRS MR 254, e it — B I E A
ENAE, A R R 2 ERRRE IR TT JT %8, KPR FEID 27 RHA A D e AN R [1] [11].

PD-Cl (KB H FRIT MR, M0 E BRER FRE 2 SRR 127 BN, X E X
W E A 6 AN H B AINMThAE, Wil R EAETR 1 REH AR, RN RS0 T HEk:
DRI 2R, e 2 ST A 30 T2 3] 24 AR HTHE B 1 4 B Y A 5 2 8] [62]

M HT PD-CI I PPAl 2 Wi 7E Ifs PR S B Hh T3 T GG 3 22 Vi b bk AR e — A0 A TR mT St 5@ VA 2
/L% MoCA 5 PDCRS H A RIFMITHEALE, {H PDCRS #FRFER 2. K, LR T2 % T
J&: MoCA ZHBEREMMRE, BRZEXCEE KT ANEE. AL FER SR IEAE, 1732 RAT)
W ik A7 AT T B T BURMEAS 2 1 MMSE fE N —Tfi s TR, 85 PD-MCI Hilsi2%EsA
No H NS O F PR A AT B P B AN AL . MDS R 1 T A R 4 T DA 5 Ml 2 0 T R U
FEt D B SIS E 2 6 N E AV AR O 53 2 A VSN IN 3R ST o AR LIS S NS I WP ey 175 ISR TS
o BV S A W . H =N E bR SR IR A 538 SR AR s T G, B
AR, ZHREMAETALR. & R B MR SR INAE =R ER TR, Bz g —railbsit S
G RN, M ATESE E ).

EExt BRPkaR, FESL “IEVIN - ERERBUEIZE W SOT MR R SR EITUA T
SCCs. PDCRS. MoCA fijhiff] 10 70 bs i A ie, il (IR BA ACE NRERIR IR AR E,  SEBL KA
FERIBIA R T L B BERE S PD APl Aty , FEA BRI 0B 51, 58 BT R A ) 42
TIPPAL 5 RS2 [RINHEBN MK a- TRl 8 B 5 QMBS SV IR AR HELL, HE & & 22 B
PREPH L G, BT IE s XA LB R, TR R B B RS AR 2 e

6. RESRE

PD-CI 174 PD S HLEURIE K ARIZ 2 FFARE , 515 0 A 0 A2 HE 30T (0 S R, o R SR R I PR
T AR SRR ORI R . AR THA SE SRR 2R, RERE T PD-CI KiAT
TRFRE S RS B IR R RS . 24 RO B AR L] . AT RUa R R R S T E bR Sk &, LA
FTEAC T2 WrRE 5 40 28 PSR , WA 1 2411 PD-CI 297 SURIIZ LT FU 2t fe 55 B SR B3

2|, PD-Cl (IR PRIZST 5 SR TC U IR 1 2 S Sk i LS AR S 0 A0 B A BRRL AR o OR e 4
BT, ASCER KK DTI-ALPS SUAREREM . MK a- AL R A SRR, ok = KEEARZ dob it 7o i6
UES 52 IR K bR GRS H AT M TC3RHE I PD-CI i A MR 7 254, )2 1 DA S i rh 3 3% e A7
AR EREAL . THAREA RO, 28R AR T MDS drifEf) PD AR
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S H L B R

ARH, Filt—2L R4 PD-CI IS HE S R S BLIG T R R4 2 3, 3 TR e B R DA 40 7 I 2 ) e
SRR BRI T, s 2SR SRS I &R R AR AREAL, B8 DTI-ALPS. M3 o- Rfibi% & H 55
TEARERE B IR IR RN, FF & & B AFE ¥ PD-CI ] 5 AR TS A ;. F Je ik 95 5 . 284 F 95
EURETT KEEA IR IR, ) PD-CI 222 RH i B, 98k 2 BURE IR ARG sl A 2 55 1
FER R 2R IR A 5 45 A R, RS PD-CI I BUATIE . AMARHE T TS 4 R
DISEEE PD B IR IR RS )= 5 A4 i B

SE K
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