DOI : 10.6314/JIMT.202102_32(1).03 SRS 2021 : 32 1 20-26

F B B S8 M e R > X EE B R

EXE RHER

Bl 2% K F B LR R BT P E A

i

Pl e RE B R S B4 A L FR LRI e lest > 4P F R - T RER
Rhe ) REFEREIL B A A R T HRAERRF R RTAE S EAB M o T AL oY Bom M4 o i b 2 9k %
RHEFEEM ENMPROBAKRR BTG E  BRERRAFEESHM - —HEH
ANERBEFSELE GEENARARLTHR AR ER S LB B TR R A
% AT HRfe e FRENEANEIHBERE - FES > ERER ERERKL
FJEFEAREIT R IB L AR Y B P AR RS A - R G TR E - THAN RERAY
A ERE 0 3BV RS A R R R H B AL e TR R K B 1 o

RATERA - FRANTNBERERE (Cognitive impairment)
LEE (Dementia)
KEIB#ER (End-stage renal disease)
BT (Dialysis)
1214 B @A (Chronic kidney disease)

[l[

cognition)' o 1t S A MR EORHEH - H

2013 4F B #Y 5 71 It Diagnostic and
Statistical Manual of Mental Disorders (DSM-5)
LDLUER N T 6E P e B A5 FI JF it 468 3 2801 o T fiE
(neurocognitive disorder) 53 Ky #E E (minor) Sz B
J& (major) » JH:H B i A 61 e g O RIS [
WEEE AP T A% (dementia) § ° EFE L 0 HIR
BE — 5 — 8 DL L RYRBAEE SR - 3R
& B A R 8 R R BEE » DSM-5 38 2 Y /S A
SHIR LG T (complex attention) ~ ¥ITIIRE
(executive function) » 27 El 2 & (learning and
memory) * it 5 (language) B & Bl 35 B T A2
(perceptual-motor function) LUt €r#2 A (social

RIERA LT EAERE - FEAEIEDN
T—H/UHE - I H 22 IR AASSE e T
ORERL 2 ZBRIE R A DI IEAE DREI I -
TR BRI ~ BEIRCRME ik B S RS R &
1 - RITE ows B FRIFEAIThREREREZ B RAH
AGANEE By AR RTRE - AN SRR RE AR R Y2
TR A GBRITRERRRE A LT TR 2 ~ THER ~ WIHE
P~ SRR DU R TRTE R T A

MATIRE:
BN IRRA T RE RT3 3 LB A A

BALAL 3 o Murray S8 A ks 374 i 55 g8 DL BRI
WEAT B E TR - SETER 12.7% %

o

WA D FRFE WIUR 1 704 &b R 138 38 B R R SR R SR R e M RHER R RRR



KA R PR MR e R AR 21

NIEH Mg 73.4% W A G Th SR EERE
HIThRERERE - 2 ERRY 2 b 1E 2.9% fis
N 255 W A0 kBRI D RE R R Y S 5 - T OB
B A 28 4 B R BRI T e R et LB g A2 TE 2 s
HLE (adjusted odds ratio) J& [F] £F #c VC i f& FERY
3.54 f% % - 2018 FE#EFR1Y COGNITIVE-HD J&1#
5 20 A Hr LY K B AR T I 52 (cross-sectional
study) * 2 FHHI S FEE 70.9 5% 0 A
28 T M B TR A SR IR Ry B TR 1R
28.9% ZikE VR A A —EEREN A2 - BR
N AR 2 28 Fnv 865 (45.2% W AH
KA — M iR 2 ) - A AR AIRE A,
%l ° o AT ERR BB TIIEE (executive func-
tion) JEIENTIR U - B BRI S, &7 -

AN RMAEENTRA - BERENT B RN
ThRebERE IR A D R o — {2 Fh O i M AT
FELFk 458 AIEIELENT EE (FIFEE 51.3 5%)
AEEHERRAE: - BEEERAIIRERE RS TRIE 19.8%
WAINE] 23.9%° © — RS /T (meta-analysis) FE
A H 1980 £ 2019 F—3L /B 1736 {E R
BENTRA - BRI RERE R TRy 28.7%
(95% 13 18 & 5 15.9-46.0%) ° » $R T ik E 1Y
& BT RS R AT RE R R AT R Ll
[FEIFFCEHE R EZR  BrlRezE R R AEil
FHITHREREREY E S ( LLATRIF B — B & (M
FOCBRENHIER 2 FEFRANER ) Ko S R 1
FIRIE (LRANAEAD ~ SHHE ~ BETEESE ) Frd
B WURRE LB o T I R B A
Wi =R 75 & B H R R AT RE T R 22 00 e
R A R 22 - RIS M 26 48 SR Rt am
AUEERE - G LEif s IR BB ATt I R BT
AR R A R a0 - (0 i 5e ]
TR R e TE LAt 8 A 1 % T BRL R S AT R
TR ARG B AR 1 RIS TR S 2 KA
(IR R I FE sk B8 M 3R

fatg

70 M1 Ty RE B e AT 25 AN R TH R AHER -
EEERE s BIECE Y BESIF LEN
(withdrawal from dialysis) 1> ~ #2 % JIE 555 #7 {8
B ° s RAREHERFIEIEENT P 5% - —R T

A Clinical Journal of the American Society of
Nephrology A KE MERIEE 13 > #EET &1 ¥ 58 AE
WHIEFR A - HITREMIZE A DI RERERE ~ FE 59
(frailty) FIAS AR RS SRR L & IR B - %%
B TR PR B SE AR AR AT B 40
A2 T O R B R RS R A R AR Hoh—
il e g 272,024 8T ZE TR A (incident dialysis)
HIRBIBSE - BB LN AR AT R
I3 RIE 24% FT66% (P<0.001)'* » S—EERfFge I
FRHIAHBR L - R BETR 12 8
BRI SE DIREARTE (Fanctional status) ( F¢
IEBRBBELE 0.6 5 95% (SHEEE 0.4 t0 0.9) 15 ° —
fE W5 LL Montreal Cognitive Assessment {F F fi
FERVERE TH » K/ NRSER 24 7RI IMBGENT
FE Ry AT RE R - 2 E PR N RE R e
AT 2 [RIZE TR (all- cause mortality) FHEH » 5%
1E#% JEB# L (adjusted hazard ratio) Ky 1.75 » 95%
{SHEEER 1.01-3.04 » p {E 0.047'

HURtEES

2 B s Y B RN DD RE R R 2 HHET 2 N[
][RI ERI 2438 e » LR B Ry DR« —
HSIMAE %A (cerebrovascular disease) BEEA /LML
BB IR T+ > 18 B AR R ) SR (R 1
(nephrogenic risk factors) * = ~ V5% AH B RS
[KF (treatment-associated risk factors) * Py ~ H
i JRB R 7 21217

— ~ M ERREER O M E R

T B s 1 T R T 2% YSHERAE. (Alzheimer
disease) HY 1% =R A1 A5 B Wik 126 95 Y 6 B A1 e
ANE] - E R BRI I 7 3 9 B B =R ) B B R
1O 18 T R A Y IS BT e 5 R R
BUR /NS Yy Hh B~ B 4 20 DL R N
Ifll (microbleeds) > » H & A4 Hh R ZE A1 L AE I3k
R B R 0102 BRSNS s nT RE 2
32 A ST B Mo v A B 11 T E e g 1y — {1 B 22
JRLIRT o H 7 BRI gk 11155 A5 2 (DB e 5 A o
FILI BN 5 » 3BTy E P i AT e 1A T Mo
e [ AR U 5 FAE A A 2 B YR - 18
B g e A v B 2 B D L A o A2



22 wRE

(microvascular disease) FYEAFE/ LA RS Al T~ -
LEANEERE ~ S IER ~ BEPRIN 55 - (HIE SE
LA B AT~ N E 56 2 A R T i i AR %
HITIRE T RE » R R R IR B B A7 2 1% - 181
B M 3 2 B O A Y 2% AR A RE AT RE IR A
S 2325

— e REERRY EE R T

FEE B DIRERER - PARNTIRER [R5 R AY
B2 H—sbis BE B R v BI50 40
DIRERTEE 2 » W/ — S B BB A R R R T
FIRERS RSN » AR R B HEHIK
&I~ ME 5L~ 18R - AL ~ HEfh
D fkZ » BEA K (malnutrition) ~ /5 [F 5
PR IMAE (hyperhomocysteinemia) 5 o H.rFF
2[RI T FIZE RN DI RE R RRE Y B 0 T AE — A IR HF A
AT BB ERR A DEREES
WsEiEE -

— & JR 3 5> T (kb 2 methylamines »
monomethylamine > D-amino acid > indoles »
aromatic amino acid metabolites) BAE B 5
T 2 o Tamura B9 E% Ly G R EILIREHR G < BT
R LT B 20 T (metabolic profile) » #E8
4-hydroxyphenylacetate * phenylacetylglutamine *
hippurate 1 prolyl-hydroxyproline PU [ 43— Bk
TTYIRERE R R Bl 7 -

2 I1TL B 0 T T 1 B e 1 IS — M R B ~ 18
T Y i B AR BT o BB i AT S 43, - The
Chronic Renal Insufficiency Cohort (CRIC) Study
WM 32 (hemoglobin) & [ 1g/dl ££FE 9%
PR Ly e e e L B v 3G 0 (s RLER 1.09 0 95%
EHEER ¢ 1.01-1.18) % o {H & Il BLFR AR RERY
KIRBAPREECIE € - HEsmtharett & EsE
BT RJE AR (subclinical) 3505 &R M5 E 78
FITIRE » B #2528 58 o MEF7 I A SR X 5 [ 38
BB A BE P S 8 0 - ARG RLIMER A e 52
(erythropoietin) {2 #E [ #2 2 5 (thrombosis) ~ —
LA GRS (Nitric oxide synthase) B HITE
W& (reactive oxygen species)  [& A 24
[K]-¥- (vascular endothelial growth factor) BRI
F&i# (blood-brain barrier) 2 » {HLH A REE L%

TSR ELAIRYE (ANRERBEFE AR ) IIFEER -

=~ REMERERERE T

WA A A D 1 B R AT
BREORKZ — » 10BN /KB U DL R
& gn AR BEAS & B 6 F 2 B KRR A - 1M
TOENT & MR B Bl ~ 52 2B TR I VR RE R » W]
REE— 5 [ ASERER MM - DATALYMNEEE
Fi#li (near-infrared spectroscopy) > ~ IE-¥- 78 ST
J& 3&i 5% (positron emission tomography—computed
tomography) *° BCEEHEFA: NEI#E I (transcranial
Doppler) 3! BIFRFEGIH] - 38 Bk ASHET TG E TS
FH R B SR I T BBk M Ay B 52 S HL SR I
TR IRk B S I D E A8 22 1 11 B o A8 0 e A5
FHIREEE o SEATE R R I AL
B BRI » 38 2 75 A A0 o F BB AT e A
B A N M A BLZR M7 5E o ALIMER A e
B (erythropoiesis stimulating agents) HY{# FI7R
A HE I R I M R R PR A DI RE « A1 I
HHEWFSE (uncontrolled studies) H1 > DAKLIMERAE:
JSSC TR 5 PR fode LTTL VR 525 9 A YY) Jee B 228 LA P i
ZPRHITIRE 32 (S — AR R B
HEERE T IURGIRITSE (case-controlled study) HHANEE
B+ BIMBEAR (R RE I 0 32 BUE S AH R &b
Rl + RLIMER A B SORI AT & g I e R e =2
BTG & 18 B B S b R JBUR 34 -
JA L BT Y TG RS P AL I 35k A= B R O 2 75 b
R EURBE AT FE R R 2 ELAS SR 43I 367 -
T L IER IR e AEE A -

- g ke EF

B s I B 2 82 (depression)
fEE AR5 (sleep disorder) ~ % HE FI%E (polyphar-
macy) T [HTE - F ] RE B H R Ty RE b e A P
o MVENTIR A S EAYRETTR (20~30%) th—
KA (3~6%) 151 » — e BRI BT B
A BE B (processing speed) ~ 13 & JJRI#AT
IHHERY IS R BUS B R A Y FLIRHR T4
(sleep disturbance) #¢E B EI B EEEAR G AHER *°
— A PR BESE T BE Y2 L RIS ME AR SE
5 B 5 E 65.3% MR A H B4 — T e IR AY £



KA R PR MR e R AR 23

A SELUEHESE (possible narcolepsy) £ F& i HA
S B 2R PR A R - T AR A St W A B e A
% » #E (sleepwalking) F122 iE (nightmares) Ei
AEEZC IR (delayed memory) HYEERARE 40 -

¥ 1

QT+ AR B R LR N Ty R e e
ELIRF B R AR T - — R 1y T Mo ot i A B
ENTEANBEHFF SR EE L 0 KPET - K
FA AR - 28585 BA TR HE £ H AYEIR
R BESCIEHRERVTHRIRI R - G ] RY
RIZZ B AN 2 ] & B i B RS RDh e 22 i I IR
F - FEETTRRAI D RE A Am I B - 25 S RIS R
AT iAS BRI » AT RN R AL 4 .
A SR IR 3R AL HE 3B 5% (delirium) ~ B8 - FTBR
R R E 2 - 32Y) - R - IR EEEY)
FCET ~ AEf Ay B12 R Z BELENT A 2 & (dialysis
inadequacy) S£5 ©

SETRIRCESEANFI RN dea=y TE TN L=
I B8 B B S T AR L B B I B (neuropsycho-
logical test) * .7 1F 3& L6 J i B 35 1 0 B 3 1
% o —Jm SRR Ia] g 28 B 58 A I v
i A FIEE R T RE B A L ELK ¥ By Mini-Mental
State Examination (MMSE) » Modified Mini-
Mental State test (3MS) DL Montreal Cognitive
Assessment (MoCA) *? © MMSE 3% [JR i 5 A
TR 8 R P TR SRR B 1K+ MoC A #H¥ MMISE H]
DAE MR 2 4 - HAES9 (=l i BT
DirelEngE ( RIET B I E B B B R R H
i) HFERHKY 10-15 43 gERI AT 5E R hEH] - R
SYHE (cut-off value) TEAE 24 7 HAHERRHAFTEH
DRe i < MBSEATIR AR R (sensitivity)
By 76.7% » KF HLE (specificity) By 78.6% » %t
BTGRP RE S R T -

NBREEAHR

HR R R RN BE R i B9 AR SO0 B M A
JE B By BT S5 & i E A HUR 5 FE AL A
EH R IEGERRE S ~ MR IRAE S > 2
T 55 A Bl o DUR B AR TG R AR N B e R
RE 7 AR A o 35 H B AT R fiE SR (behavioral

it

i

gy

&

symptoms) * Lt 21 3 B (agitation) B¢ %) &
(hallucination) * JESCFEERINE K1 » FLATK TR
s B T2 0B & /7 A (psychosocial
intervention) * & A H R EEY)IG I - K Ry B8
Y E SR AR ERITER K - R P81 D RERE
BB A RTERAHR - 2B R R Re i T RE 2
YRR - B AR s UER -
B~ B B A TE L BE R H F 513 (advance care
planning) ~ B A A 2 ZF DL K B A& IR 7
(end-of-life care)®® * 534 » ELAIA R EE IR
B A e D RERY B - PR R R
ARG fe B BREYE - PR E ISR -

O A PR 75 3% S T8 il 138 S 12 g 2B BRI D e
1Y 5 [Kl .2 — » Frequent Hemodialysis Network
(FHN) Trial Group $R&TEEAIMBENTIER (—
FNRK ) B ERRFREITIRE - fEAE 2 H
TR B8 9 Bt Pt Bl 7 AT A 52 A 4 7S GE AT HY A1
% HIBHEE] 12 8 HRERAI DI READ ML A H A
— BT ZREGIRAN o BT HP AR IR 3 B s
7 MERY ISR 1765 75 th 2 RR AN DD RE TR 1Y A RE S
Kliz — » — R PR AR B R s A BB B 3 R
—HHBEF 37 & CHUENTIR - 55 —HAYETIKIR
FE REE RO 0.5 & C o Rl —4FERYE
HEHIT » B BRI EAT i B A 5% € 0 MK E)
71 HRIREER A S LIS B + -

B i R HEL 2 A U B M R 3 1 I
% SR ST AR 28 B B RS HE T DU RS G AR RN
RERERsE 204648 (HRfFFTth s B M SE B R R 7 AE
SR RERERE 4550 » —RERFFELL Montreal Cogni-
tive Assessment 71 226 7 B FEAH B HUEE ALY
BE » SHIE SRR 54 5% ~ BT 3.4
o BB B TR EE 58%° © BT
(frailty) FYR A B RS IRIE IS AR R RECEE R
SR8y LU 555 E RS O BUR L AT B
T W T R TR TR 20 L 0 B RS A S SR T
LIRENE i oK EAY2SIR

F5 HH S A MR ay B R R A CE DR BE R
(homocysteine) if7 8 By /> B i s R85 DRk D 8 40
THRER > o 5 — il 2 S B 3 1 W KM
Y1 cholinesterase inhibitors LA 5z N-methyl-D-
aspartate receptors antagonists * HZ2 %M LIS &



24 wRE

AL B hRE B AR IR R TR H AR - i
IR Z R DU 2 S B -

f& G

AR Bl 7R RO BRI D RE R e i 3% sk H

2 Y R RE - BEAR R ST RIE
Jgﬁ(ﬁ AREHERHE TR = N E A
,‘ PHI Y RERE B ey i o B A A B L

> %;*iﬂikﬁﬂmﬂmﬁﬁﬁ«éfé(ttlzn@ﬁ’\‘**ﬁat

ﬁgﬁﬁiﬁﬁ? - IREE ) - ACHEEBEISECE » (FhiRE
ANRIEBRAERM - HREFIHZE - ZRBE A
AR ZEAR BHAB L TELHE
(multi-disciplinary) & E 0] #6 TK U H IR R
ERHIE B - $FEETEEN A BRI
S B R A B P A AT A IR LUK
TR FITRERORAVHE -

U ERYEIRS
{8 B IR AR AT PR - AT
AU FEEZE -

e

1.Diagnostic criteria for dementia - Dementia Australia. 2018.
https://www.dementia.org.au/sites/default/files/helpsheets/
Helpsheet-DementiaQandA 11-DiagnosticCriteriaForDemen-
tia_english.pdf

2.World Health Organization- health topics- dementia. https://
www.who.int/health-topics/dementia#tab=tab 1

3.Kurella Tamura M, Yaffe K. Dementia and cognitive impair-
ment in ESRD: diagnostic and therapeutic strategies. Kidney
Int 2011;79(1): 14-22.

4.Murray AM, Tupper DE, Knopman DS, et al. Cognitive
impairment in hemodialysis patients is common. Neurology
2006;67(2): 216-23.

5.van Zwieten A, Wong G, Ruospo M, et al. Prevalence and
patterns of cognitive impairment in adult hemodialysis
patients: the COGNITIVE-HD study. Nephrol Dial Trans-
plant 2018;33(7): 1197-206.

6.Sarnak MJ, Tighiouart H, Scott TM, et al. Frequency of and
risk factors for poor cognitive performance in hemodialysis
patients. Neurology 2013;80(5): 471-80.

7.Weiner DE, Scott TM, Giang LM, et al. Cardiovascular
disease and cognitive function in maintenance hemodialysis
patients. Am J Kidney Dis 2011;58(5): 773-81.

8.Zhang YH, Yang ZK, Wang JW, et al. Cognitive Changes
in Peritoneal Dialysis Patients: A Multicenter Prospective
Cohort Study. Am J Kidney Dis 2018;72(5): 691-700.

9.Shea YF, Lee MC, Mok MM, Chan FH, Chan TM. Preva-

lence of cognitive impairment among peritoneal dialysis
patients: a systematic review and meta-analysis. Clin Exp
Nephrol 2019;23(10): 1221-34.

10.Wolfgram DF, Szabo A, Murray AM, Whittle J. Risk of
dementia in peritoneal dialysis patients compared with
hemodialysis patients. Perit Dial Int 2015;35(2): 189-98.

11.Lin YT, Wu PH, Kuo MC, et al. Comparison of dementia risk
between end stage renal disease patients with hemodialysis
and peritoneal dialysis--a population based study. Sci Rep
2015;5: 8224.

12.Alan S.L. Yu GMC, Valérie A. Luyckx. Brenner & Rector’s
The Kidney, Eleventh Edition. 2020.

13.Kallenberg MH, Kleinveld HA, Dekker FW, et al. Functional
and Cognitive Impairment, Frailty, and Adverse Health
Outcomes in Older Patients Reaching ESRD-A Systematic
Review. Clin J Am Soc Nephrol 2016;11(9): 1624-39.

14.Rakowski DA, Caillard S, Agodoa LY, Abbott KC. Dementia
as a predictor of mortality in dialysis patients. Clin J Am Soc
Nephrol 2006;1(5): 1000-5.

15.Kurella Tamura M, Covinsky KE, Chertow GM, Yaffe K,
Landefeld CS, McCulloch CE. Functional status of elderly
adults before and after initiation of dialysis. N Engl J] Med
2009;361(16): 1539-47.

16. Angermann S, Schier J, Baumann M, et al. Cognitive Impair-
ment is Associated with Mortality in Hemodialysis Patients.
J Alzheimers Dis 2018;66(4): 1529-37.

17.Drew DA, Weiner DE, Sarnak MJ. Cognitive Impairment in
CKD: Pathophysiology, Management, and Prevention. Am J
Kidney Dis 2019;74(6): 782-90.

18.Seliger SL, Gillen DL, Longstreth WT, Jr., Kestenbaum B,
Stehman-Breen CO. Elevated risk of stroke among patients
with end-stage renal disease. Kidney Int 2003;64(2): 603-9.

19.Kurella Tamura M, Meyer JB, Saxena AB, Huh JW, Wadley
VG, Schiller B. Prevalence and significance of stroke
symptoms among patients receiving maintenance dialysis.
Neurology 2012;79(10): 981-7.

20.Drew DA, Bhadelia R, Tighiouart H, et al. Anatomic brain
disease in hemodialysis patients: a cross-sectional study. Am
J Kidney Dis 2013;61(2): 271-8.

21.Watanabe A. Cerebral microbleeds and intracerebral hemor-
rhages in patients on maintenance hemodialysis. J Stroke
Cerebrovasc Dis 2007;16(1): 30-3.

22.Kurella Tamura M, Xie D, Yaffe K, et al. Vascular risk
factors and cognitive impairment in chronic kidney disease:
the Chronic Renal Insufficiency Cohort (CRIC) study. Clin J
Am Soc Nephrol 2011;6(2): 248-56.

23.Seliger SL, Siscovick DS, Stehman-Breen CO, et al. Moder-
ate renal impairment and risk of dementia among older
adults: the Cardiovascular Health Cognition Study. J Am Soc
Nephrol 2004;15(7): 1904-11.

24 . Kurella M, Chertow GM, Fried LF, et al. Chronic kidney
disease and cognitive impairment in the elderly: the
health, aging, and body composition study. J] Am Soc
Nephrol2005;16(7): 2127-33.

25.Kuo YT, Li CY, Sung JM, et al. Risk of dementia in patients
with end-stage renal disease under maintenance dialysis-
a nationwide population-based study with consideration



KA R PR MR e R AR 25

of competing risk of mortality. Alzheimers Res Ther
2019;11(1): 31.

26.Griva K, Thompson D, Jayasena D, Davenport A, Harrison
M, Newman SP. Cognitive functioning pre- to post-kidney
transplantation--a prospective study. Nephrol Dial Transplant
2006;21(11): 3275-82.

27.Kurella Tamura M, Chertow GM, Depner TA, et al. Meta-
bolic Profiling of Impaired Cognitive Function in Patients
Receiving Dialysis. ] Am Soc Nephrol 2016;27(12): 3780-7.

28.Hare GM, Tsui AK, McLaren AT, Ragoonanan TE, Yu J,
Mazer CD. Anemia and cerebral outcomes: many questions,
fewer answers. Anesth Analg 2008;107(4): 1356-70.

29.MacEwen C, Sutherland S, Daly J, Pugh C, Tarassenko L.
Relationship between Hypotension and Cerebral Ischemia
during Hemodialysis. ] Am Soc Nephrol 2017;28(8): 2511-
20.

30.Polinder-Bos HA, Garcia DV, Kuipers J, et al. Hemodialysis
Induces an Acute Decline in Cerebral Blood Flow in Elderly
Patients. ] Am Soc Nephrol 2018;29(4): 1317-25.

31.Findlay MD, Dawson J, Dickie DA, et al. Investigating the
Relationship between Cerebral Blood Flow and Cognitive
Function in Hemodialysis Patients. ] Am Soc Nephrol
2019;30(1): 147-58.

32.Grimm G, Stockenhuber F, Schneeweiss B, Madl C,
Zeitlhofer J, Schneider B. Improvement of brain function in
hemodialysis patients treated with erythropoietin. Kidney Int
1990;38(3): 480-6.

33.Marsh JT, Brown WS, Wolcott D, et al. rHUEPO treatment
improves brain and cognitive function of anemic dialysis
patients. Kidney Int 1991;39(1): 155-63.

34.Seliger SL, Zhang AD, Weir MR, et al. Erythropoiesis-
stimulating agents increase the risk of acute stroke in patients
with chronic kidney disease. Kidney Int 2011;80(3): 288-94.

35.Skali H, Parving HH, Parfrey PS, et al. Stroke in patients
with type 2 diabetes mellitus, chronic kidney disease, and
anemia treated with Darbepoetin Alfa: the trial to reduce
cardiovascular events with Aranesp therapy (TREAT)
experience. Circulation 2011;124(25): 2903-8.

36.Suttorp MM, Hoekstra T, Ocak G, et al. Erythropoiesis-
stimulating agents and thrombotic events in dialysis patients.
Thromb Res 2014;134(5): 1081-6.

37.Koulouridis I, Alfayez M, Trikalinos TA, Balk EM, Jaber
BL. Dose of erythropoiesis-stimulating agents and adverse
outcomes in CKD: a metaregression analysis. Am J Kidney
Dis 2013;61(1): 44-56.

38.Agganis BT, Weiner DE, Giang LM, et al. Depression and
cognitive function in maintenance hemodialysis patients. Am
J Kidney Dis 2010;56(4): 704-12.

39.Rodriguez L, Tighiouart H, Scott T, et al. Association of
sleep disturbances with cognitive impairment and depression
in maintenance hemodialysis patients. J Nephrol 2013;26(1):
101-10.

40.Zhao Y, Zhang Y, Yang Z, et al. Sleep Disorders and
Cognitive Impairment in Peritoneal Dialysis: A Multicenter
Prospective Cohort Study. Kidney Blood Press Res 2019;
44(5): 1115-27.

41.Luis Augusto Juncos KC, Luis Isaias Juncos, et al. Psychiatry
and Neuroscience Update Volume II.; Springer; 2017.

42.San A, Hiremagalur B, Muircroft W, Grealish L. Screening of
Cognitive Impairment in the Dialysis Population: A Scoping
Review. Dement Geriatr Cogn Disord 2017;44(3-4): 182-95.

43 Tiffin-Richards FE, Costa AS, Holschbach B, et al. The Mon-
treal Cognitive Assessment (MoCA) - a sensitive screening
instrument for detecting cognitive impairment in chronic
hemodialysis patients. PLoS One 2014;9(10): e106700.

44 Kurella Tamura M, Unruh ML, Nissenson AR, et al. Effect
of more frequent hemodialysis on cognitive function in
the frequent hemodialysis network trials. Am J Kidney Dis
2013;61(2): 228-37.

45.Eldehni MT, Odudu A, McIntyre CW. Randomized clinical
trial of dialysate cooling and effects on brain white matter. J
Am Soc Nephrol 2015;26(4): 957-65.

46.Gupta A, Lepping RJ, Yu AS, et al. Cognitive Function and
White Matter Changes Associated with Renal Transplanta-
tion. Am J Nephrol 2016;43(1): 50-7.

47.Harciarek M, Biedunkiewicz B, Lichodziejewska-Niemierko
M, Debska-Slizien A, Rutkowski B. Cognitive performance
before and after kidney transplantation: a prospective
controlled study of adequately dialyzed patients with end-
stage renal disease. J Int Neuropsychol Soc 2009;15(5):
684-94.

48.Joshee P, Wood AG, Wood ER, Grunfeld EA. Meta-analysis
of cognitive functioning in patients following kidney
transplantation. Nephrol Dial Transplant 2018;33(7): 1268-
77.

49.Gelb S, Shapiro RJ, Hill A, Thornton WL. Cognitive
outcome following kidney transplantation. Nephrol Dial
Transplant 2008;23(3): 1032-8.

50.Nohre M, Bauer-Hohmann M, Klewitz F, et al. Prevalence
and Correlates of Cognitive Impairment in Kidney
Transplant Patients Using the DemTect-Results of a KTx360
Substudy. Front Psychiatry 2019;10: 791.

51.Gupta A, Mahnken JD, Johnson DK, et al. Prevalence and
correlates of cognitive impairment in kidney transplant
recipients. BMC Nephrol 2017;18(1): 158.

52.Chu NM, Gross AL, Shaffer AA, et al. Frailty and Changes
in Cognitive Function after Kidney Transplantation. ] Am
Soc Nephrol 2019;30(2): 336-45.

53.Brady CB, Gaziano JM, Cxypoliski RA, et al. Homocysteine
lowering and cognition in CKD: the Veterans Affairs
homocysteine study. Am J Kidney Dis 2009;54(3): 440-9.



26

End Stage Renal Disease and Chronic Cognitive
Impairment — A Literature Review

Tsai-Chieh Ling, and Yu-Tzu Chang

Division of Nephrology, Department of Internal Medicine,
National Cheng Kung University Hospital,
College of Medicine, National Cheng Kung University, Tainan, Taiwan

Cognitive impairment is prevalent in patients with end-stage renal disease but it is usually underdiagnosed.
Previous studies revealed that cognitive impairment is significantly associated with adverse health outcomes, includ-
ing all-cause mortality and hospitalization. The possible etiologies include the high incidence of cerebrovascular
diseases, accumulation of uremic toxins, repeating brain ischemic injury caused by intradialytic hypotension, sleep
disorders and depression. Medical staff should be alert to signs and symptoms of cognitive impairment, conduct
screening neurocognitive testing after treatable factors corrected, and refer patients to neurologists for further
assessment and diagnosis whenever necessary. Health care planning should be individualized for patients with
cognitive impairment, and lowering dialysate temperature may be considered to prevent intradialytic hypotension. By
performing the integration of early diagnosis and intervention, we can improve life quality of the patients and ame-
liorate enormous burden on care givers, healthcare systems and society. (J Intern Med Taiwan 2021; 32: 20-26)



