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Abstract
Cognitive impairment is common in all stages of chronic kidney disease (CKD) patients, and most
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end-stage renal disease (ESRD) patients who receive maintenance hemodialysis (MHD) treatment
typically suffer from some degree of cognitive impairment, which can impair their medication adhe-
rence and quality of life. Cognitive impairment may lead to long-term adverse consequences, Includ-
ing dementia and death. Compared with the general population, MHD patients have a higher inci-
dence of mild cognitive impairment (MCI), with a reported incidence of 70% in ESRD patients under-
going hemodialysis. MCI is considered an independent predictor of all-cause mortality in MHD pa-
tients. Therefore, actively controlling the risk factors of cognitive impairment in MHD patients, early
detection and intervention are of great significance for improving the quality of life of MHD patients.

Keywords

Maintenance Hemodialysis, Homocysteine, Parathyroid Hormone, $2-Microglobulin,
Cognitive Impairment

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

AR 9 (ESRD)Z 45 H 2 M B B 51 S ) B THREAN T IEHE (2R M, Bl e 8. Bl s
AN R L B o IRAEIEHT(PD)RALELZENT(HD) & | ESRD 1 EHATT ik, LR, LKW EHE
FIA AT RE LN — > B R R[] ERFIE MBE AT (MHD) R I6 7 8 B sl I S 8 A A ) B T B
o TN RE RS AL AR B 83 BB AT N 8 — T i WA I ACRE[2] o AR FE D\ JRRRRERS B FE 22 A
FIBERF(MCI) 2 — i P IAPRES A TIE W ZEBARIR Z 8] AR TT CLBERE i, 22 DA /R IR BRI I
AL MCIFHZ WA ERLIE AR AR . — A MR FIZhRE S . H RS B I SRR [3] -

2. XKiREAE
2.1. i

AR, A R R A RIS ) BB 3R, 02 v RS DA Baehse AR R ) # K S sz PR 21 5]
B SRR G, RINILAE 2 A — RPN, AR KN B2 J2 A 5 X AR B4 U ek, R A
JE, XEGRAAT 9 T BUN MU A b, ORINEE AN L, M0 1 ORI L Dy BE AN 2 AR I A5 4 ) 5
EYE, [6] [7]. ABIYISEIRAIL, [81Z4/ BT B Y WG PERIBRAR, WIRE 5 /NG & A h a2 o 85 1
BEARA 5%, T I YA P P P AL 7T R S BURh 20 I A AR 45 52 0 o T LA Ao 2R 15 AN N A P SR A L R
£ i S A 2 S5 I ) 50728 AT -3 B0 A R PR SR 3 AA R Zh BE AR T B[]

22. ZHEEE

AR, ZHEFRBRKN ACI 4R IME AR RTHER, SHERET, REMEE
JKT ] 8 5 2 N R Y, (R R R R . h R BT RERE b R, dERRR TS,
ST B R R A N T B, T2 20E AR BR B 1 R i SO R R, R BRI
KL EREAE A SAT ASE T R, MEEEERS ARG, WIARERSRA
M RE[10] [11]. RZEE FEEPVONEEN VCI KBRS BRI R, ZAE AP, VCI
AR A B AR P 2 Bk = [12] [13]
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2.3. BT

BEAE BTG RE K, R I 0052 AT 5 A oG SR I (BT R o, R IR R B 2 B R A TH R AR
NI A B3 A A D Re[14] . BT IMBOE T A Bt 2 S EWUA M AL, i s ird R iR
i RR, K2 Bk Re v MOE AT B MU & R B (BRI S BOARIBEAS (ML M AN A, AT % 55 0 i
TERRD> X I O DR [14] . ARIE A N AR A T AR FLAR I N, 6 Ko RS R, &
ROEMEFFIE M ROENT B RN BRI Tau AR, 518 Z KW X S5145, 2
INHITIRE[15] o 17 Al i g 5 AT S LR B SORE IS, ZESZ B BKAE AR JE , s/ A ThRe aifs, dil
YRRV MBOE AT B F ALV AT ARV R E O 3 e oy &, mTCASEGF S bR 38, TP BAE SR IA
HNPEAS[16]

2.4. FBEREEL(Hey)

] 284 2= it Z 2 (homocysteine, Hey) /g —Fh & iR IE L TR &R, S5 FME MM EZRNRH, ik
WEEED 3 &R, RIFIIRR. BB AMEERSE, HifE ISR REA PR E 25
PO T IR R EUA, REPEA T ZBERREE i BT, AR T AR R . H TR
W51 i (R B~ e SRR b v 25 R 2 fh T AR R A R AR R AR g, Hh B g s 4% (R 3 A 3R
o WA BRI BN 2 5 805 R B R . B2 AR B 2 5 3 F Y e e E R N [17] [18]. Al TS
FH Hey K Fhmrs BEEFIFEE HHCy % W29 N, Alae /080 5 A2 B R4t A F A EK[19].
AR FR GG, AropE R . T LR A ThREAS 4, [20] [21] [22] [23]. ATRES M 5 Hey /K TFTHmEA %
[24] [25] [26]. TEMR/DHEUEHL T, HHCy RIS/t T FRF B B AR U g i R R AR B8, B MTHFR
IR 2 R B & Bl (CBS) Y 2k [K S8 AR [27] [28]0fi ¢ [7] 24 > Bt Z B (Hey) U B4 m, — FhviEsE B Sk s A A4k
MAETE IR AR, 72 CKD EEFIAERHHE N, JLTRAETE 85%4: 2 4ERF 14 L& HT(HD; Bostom &
Culleton, 1999) [29]. VAWK S Sk rrmLfE, BEm SR MEER . FheE, JHZHEK
e sl i A 26 B (R TIURS [30] KRB AU B, v [ 284 4 I S I RE AN 5 30 Jok ks A R A M o A7 A AF DG
P, R IA RIS RE R RS IR FE R IR 2 . Price 25 R I Hey ZKT- T 2 I/ M\ 60 T g B R R R A= 1Y)
fE R Kl 2 . CKD 1 ESRD 35 MK Hey 7K i T34 8 A BF[31] . i #0E , Hey W B 5 5 A SN[ 65 (Smith
5 Refsum, 2016)M X3 InF[32].

25. FRFZRHRPTH)

FHR 5% i % 2 (parathyroid hormone, PTH)/2 &1 84 NEILIRRIL I B LIk, 7 F& 9225D. PTH
I B FOIRSS IR A A R i, ERNAZUCH R T EMA WA GK. PTH K3 E/ERH S EFE
RS2 ARSE G, RTEBESIAST. TR, mIREER) PTH nlREAMATENE, XA R5
IEROANFNEAG[33]. 8T PTH ZARCEMBIIK P % E, Bl PTH /KF ] BELE A HI 24 h R 45 H
(Usdin %5 N\, 1995 4, Macdonald % A\, 2002 4E). 7EfRS, —IURFFLRM, PTH SNy Ca2+ik
FE, AT RERT R RUAE S UL F (4 AR AL 7= A R R B2 (Hirasawa %5 N, 2010). SErifoffsek i, PTH ]
REIE L P R T RE RS I AL R 98 RE 175 T SV I PR R S22 A i 1T 8 97975 (Ballegouijen %5\, 2014, Bosworth
%N, 2013, Hagstrom %5 A, 2015, Hagstom %A, 2009, Hendy 1 Canaff, 2016). FUIR 55 ik 2 g
K D AT IE 5K T (LU'O'Ng A1 Nguyén, 2011). 45 A\ 40 & 0 A 0 EE A, (HARZE M40
i P T A A 0 EE M I 4 B T ) XU (Shetty 55N, 2011). Ly Ca2+Fads RIATEINFIRE S N EE
KL ok 5 5 B4 A (Olivier 25 A, 2007, Navakkode 25 A, 2018). J5 A 1t FFUIR 52 g o A% 7Ok L 1
TEF AT I3 768 HUIR 55 BRER (IPTH)KFIH @ (IEH = 10~69 po/mL) AL i WL 7K P IEH k12 W
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(Roman 25\, 2011). NHIZHAEZAJLRIEINS PTH /KT E 1 %(Vogels 25\, 2012 4=, Walker %5
N, 2009 %) [34].

2.6. p2 WEKER (B2-MG)

BTAERER (R B LU M A4 | Z5(MHCH 2 P18 —Fh sy, 2 P& 41555 153 (11800Da),
PN AR E o TR BIE T R MR E[35]. (HAERME, REIEIH p2-TEREE (A RIH N 5 &,
FEAZE SR A A8 R DR T B DA B o i R I 3] 4 S v PR A THRER 56 5%, R MHC 1 41l
RIMFIENRD PP AEFE 1 (Tapl)BFa/N RIRAR T IX L5 [36] [37]. MbAk, #EkiE, 25 niEtE p2-fEk
B AT T S8 MGE MR S N R RG A 55 [38] . FE KM R, pR-TMER A (AT LA ST T ol 7 G2 o
RERFEVERT, WA IUIE 5 16 5 A S b 1482 1S S RO I 2216 [39] [40] [41]. B2M f4E MHC | 73T %%
B, PRGOS N G RGOG5> 13, TERMiH, B2M Al MHC | o] LIl H g8 6oy Thise R A5
L A IERRRME T S B RIT N 14~20. AVETE B2M (14 B /KT TH R 518 M M GE T AH G 1)
INHERSA 56 21, 220 BbAb, 76 MEA S 23, 24 FIRT /R PG BRI 25 2 i I Vi btk I 38 7 3%
PE B2M M40, FERER| RS B2M KT 5IVERE ST T 2 IR DG, IR B2M e 52 J5 k>
FRIIEIEME R E 6 [37].

3. g

2 1% "5 JIE 95 (chronic kidney disease, CKD) Wi i iy A BRPE (2 FE 1) B,  HAHE B AW & &, s
75\ BEIT S . CKD BB N 4Bk A 11% % 13%, H43kA) CKD #iHIEEINE, it 2040
fE, CKD ¥ Ch A ERFE /b 55 K IR R . W CKD AR AR 2 K 13697 Kdashil, AT RIEN
LKW 9 (end stage renal disease, ESRD) [42]. & A H'5 5 (ESRD) &8 %% Fh 5 A 590 S 800 & IETh RE A
AR 2R BARY B . B T ESRD BVRYT F B R EA MBOENT  SEBLENTAE #HE  E B B Tk st
Z. WHE S RRREARIFAR, SO DL SO R IGYT 77 %8 JERGE T BERE AR E0E, TR Rk i,
{AAFAE G R A PR . AR 9 B AR S5 R 2, N IR AR I, LA O B sl [ s (T ifL i
Hro K ESRD i34 22 LL4ERR % IGE B (maintenance hemodialysis, MHD) N T . BE % BT AR KT K42
A B RERBORE D, WRRIEE T ESRD BE MG S5 AR . UM I M 8GE Al DL
ZEK ESRD & TR fir, (HIX L8 3% (RN T I 5 1 2 Pk, anid n ek A 2R [23] [43]. A ALl
AEREfS Y ESRD £, 2 Rom g B AR ERAE 5., S0 2 m st [ AR 1) s I BT 7 RIGPATRERE, AMY
INEFEAEE R AE, M HSHINERE R AR XK, KA BRI N v 2& 520 ESRD &3
AR A I R B ) [ 44 o ARHIF AL S B 43 A 4 R ROE A A I R B R . HOIR S IR L p2-
IR AL, FE i SRS C R, RERSCEE AR TR AT REIEA T . B I B 112 W
TS AR, REHE BRI TR, DD YRR M GE AT B I ERAS R, MeETE, 12
mEEEEERE, FRREEIETE,
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