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[ Abstract |

pression include adjusting treatment parameters,drugs,cognitive training,etc. The method of adjusting treat-

Intervention strategies of electroconvulsive therapy for cognitive impairment caused by de-

ment parameters is considered to reduce cognitive impairment,but it may also reduce the curative effect of e-
lectroconvulsive therapy,thus limiting its application. Ketamine,acetylcholinesterase inhibitors, thyroxine and
iodothyronine are considered to improve the cognitive impairment caused by electroconvulsive therapy. How-
ever,the treatment modes and cognitive function evaluation methods among different studies are not uniform
and heterogeneous. Cognitive training may be a safe and effective intervention. This article reviews the inter-
vention strategies of electroconvulsive therapy for cognitive impairment caused by depression.

[ Key words |

nitive training;review

electroconvulsive therapy;depression;cognitive impairment;intervention; medication; cog-

FARAE 2 — il UL A e BOEk iR A, A
TEAE FHH FBCIAR 2590 5 (9 JLJE o4 S0 e IR 7T R 23
WAL HZ 1/3 BB E AR BA B XK EN L B
EE 7 R T Ve € R e i A I 0 1 7 i 2
FEGUINARAE H] 18 P B 3 — 268 R R g, PRk, AT
— B TIRBEHAA G ik, Hd, ks
JT 5 Celectroconvulsive therapy, ECT) 8% 2k B HL K 7
J7 % (modified ECT, mECT) f & 8 &, GE7E &
PR T TS AT A AR A L R A B A e Y A
B BN SR AR AE /Y — A R A A IR 9T T B
A BEFEIN R, mECT 1697 # B2 0 ARAE /Y A 2% 7] 3k

» BEWMBE.EZXAARFAESTH81801362),
A BEEE, E-mail: fmridul@126. com,

EEE N R

7429 BRI mECT 367 MVARAE % % 5 80N M )
R A SO mECT R 97 MARAE T BOAFIH0 3% & T
TR S HEATLRIR
1 mECT B AR EERT BN R E

meta ST R FEWF e 14 ECT J5L Bl
W ALZ A TS0 ECT J5 14 d N2 /DR = 5|
FELEAKOF TR AL AIF T UL S K AR AE R fil
M mECT Jg H BUE 5 g 12 M2 > BE i ik 5 I Ak
(R E I B < e o o8 R N1 7 N 2 VA
Z.mECT fA7E 8 & 1 2t U 363 . BLnT e A7 AE
BB 4 IR T RE () RE S0 F L X 4 b 28 DA R

FL(1993 =) A e BRI, 2 o, 32 % A SRS 1t B A0 00 1) ) B T F 5



3226

A AR AE B W mECT #5 DL fm 28 B, ol ok
mECT A BETENG R 1) 2 W Ay fe R ZR A

2 mECT ErEUA R E /Y T sk B

2.1 it mECT & 57 89 A%k

— B 5T & B, mECT A 29 TA 41 Ty BE 361 5 mT g
HANAGI R A, AR Z 8 E R E R
77 R Lt KT o D B 9 o 2 R AT AR X 2
R AT E N e sk, [FAS, mECT #1697 IR
A GE PR iNNLE1 IR 1 DR A U B @ B S N
S SR TE 25 A T BE B AR L (A 458 JF
A—3, AN A M ECT A ECT # 5
A LGS R B — SO T R {EOBUIN 55 A B 2
BT, B BN 2 AR — O RN O W e T TH
A B T S B A (HGE I — T A, S
e i A AR K o B B AE b A B ECT % 47
A A KR T B R AR

AR At 2 B, Qi RIS AL B L K B IR TR T (] B
P[] K 9/ B R IR 97 B[] 45 A 4 0N Sk W] e A R T D
/N mECT XA HI ) R i 51 55, SR 17 3 26 3 4t n] BB &5
ST R, BB T 58 4 i e DR 105 1 Je AR
I, 48 mECT 6 77 MARAE At 500A 1458 3 i) HoAth A %4
T 1R W AR AT
2.2 HHhTM
2.2.1 FFEEHE N-F AR L RZHK (N-methyl-D-as-
partate, NMDA) & & 3 3 7

SR T 2 — R R 25 AN 0 A S 4 tE NMDA 42 ik
FEHUR L T 68 R AR 0 s BT AN AR 7, A B A
T RE  IF Ok 2 b9k T mECT 98 1R e 7).
— B RIF 5T B AR S mECT JBR 5 57 59 e TR 7 FH
7 7 VEAl 430 1 U N B 2 A5 BEXT mECT B #f Z A 1
AR EAERYER BB 8 R I A —8, —3
BET AR AR AE FB A I F 5 R B X T2 ECT 19
AR A AR SR A A B ORR R R A
XN R A R E A L OF AT AR ECT Mo
VRS . — IR LAY BUE I R IR 58 & PR, 5 i e 2
BZH R LR Al SRR AR R BRI R ) mECT 41 8
HHONERE L B 1A H R E R e,
{EL 575 — S BHF 5 TN Ay S 2 T - 95 A U /0 DA e O
DL AR P & (19 25 5 1T R 5 AN R85 mECT 397 1)
J5 ik KR RN RIS e PP AL 7 A 6,

25 4 W2 — i A e AR M L o S R B 2 RN T 1
T NMDA SZ AR H5 505 . F TR 7 o 2 8 2 4R
PARAE . —WOBUE WF IR B H 9 R W (5 mg/
) FIZE B R 4, H2 32 AH ) 19 FR I 7 € Ml mECT /97
W R E 58 JIRES KA B 2 (mini-mental state
examination, MMSE) #17 PEH 2 36 57 /5 A A F1 DI BE
48 R 2 W 56 4 W 26 76 BIF 9% & 5 i MMISE. ) 45 3 37

¢ AEF 20229 A% 51 A% 18

MMSE 43 B & 5 T2 7 4 32 718 56 4 W] Ly /b
mECT JG BB E" . (EZ 0 58 R A 2 70 56 4 NI
FIE AR/ 8T E it — LW R R R KL RIXT ECT
Je NN AR S DL SRR R 2 R AR . G
B — 0 meta 4381 2 B, 300 UE 98 I 6 U 0 3% 4 W
X3 mECT Br80A e act .

2.2.2 T BLRE AR ES By )

— I R GEVT N R R B 5 TP A AR AR K R
P H 2 Tk IE 0 g g 0 1 59007 % ECT 7 5 19 A Al
ANERNEA A SEH, <85 ECT i S 09 1A H
15 A AE 2R G0 Y BT . ZARIRSF A AU
PR AT 35 P X T R T e A D R R R T ek
BT JR 2 T RO R 2 A T BE . A ST R B & 43 R
FuF4EZ ECT 67 & 9N H B A 3R 97 B £5
b, ZE ECT JG 4 AYY . SR, DUTTA 25 () b
HLXT B 55 20 % B £ 23 R 557 (10 mg/d) IF AN fig il 3%
mECT J& Mg 1245 7. I 22 A S0 2 35 59 09 B IE o
R AR FH S 0 R b FH T 36 7 4% 3 3 vl 38 e JR % 1 R 7
P GER . MATTHEWS 2819 48 2013 4F 19— T BF
FE R B 0 2% A A 2EKE 1l B A5 AR FE mECT 3897 5 11
FER AT AZ 48 W B 00 T %k B 4L, 2 0 22 At B
mECT J5i8 &M ic 2B i & A R e . R B .
KOOLA"™ b 372 35 i % b 55 Fn 98 4 W % ik 3% mECT
SR BREA  B A A A i SRR
SV DL BRSO A AR S M, 0 2 B0 9T 8 R
mECT 1 (8] H 2, Pk A0 osl Fi it 400 o 390 %) A o LA
U B AT T RE
2.2.3 VHRKRAE

FEODR R % HL A 7122 00 B 2 4 1k A AR i T
17 FF bR 2 i Ul LT 5 b 0 BB B A O . L gE
BN N T A B = BRI R E R, A5 5 R
JiR SR AR LA AR T . —J00AF 5 26 W L o AR AE R
FEAT mECT 577 W1 18] I FH AL 58 2 5 vl L) B 8 48 5 A
HRESTY . B — WU IR 4 R AR Y T
QG B T =R Tat VAN N i (SR VARSE b - WA R ok L
FEIR [042, 5 i ¥ P e . A EAE Ak R g
B 0] LA BRI & 1 1 {8, 66 A K mECT 397 7
it SR IR b /N 33X AT R 2 02D X A LRI 12 Y BT
A TR

SR T 3T AT Sfe 70 % UL B = 357 O BiF 9 B dle , T RE S
FEODR A 22 o i 2 % 7 5k b i ] 5] ke 2 0L FEOIR BR T i
T HE R E AR A 2 .

2.2.4 AfR4gme A A (erythropoietin, EPO)

EPO il i 5 KW o iy EPO 52 5 4 i & 4% i 48
EIR A LA E . — T B L XUE X IR 5T K B
5 R K BT RS EPO A2 45 24 )5 T RS ek s
AE B & 1018 2 I MHEAZ g 1V IR EPO Xt



$AEF 20229 A% 51 A% 18 M

IO RN SRS T AR S AT R
S LU AR I 5 0 A2 ) AR AR B A A G PE X R BTA
HURONE 22 /0 F 43 ST T O R A T A AE . SR
EPO A 5 s i 5 1 S A 1 3% v b 9eg A= K i T A
IAUBSE o A FC I PR W H 32 R BRI, 75 28 AT Al Hb o 4
TSI — 3 B ) 9L 8 4R R L EPO AT 3 i
LR T Al 1 5R /N BRI RE 1

5 EPO —H, 2 JE B AL 02 £ 40 i 2 iR (car-
bamylated erythropoietin, CEPO) th H A #f & {5 4 Fil
M EFEM B & H EPO Z H BEIb15 Kk , 2t 20k
PP e 258 . Hal i EPO B3k 3L TH BR T 12
2T 40 A B3 P 5 DT B ARG T 0 A4 2 TR A I
(KUK, KELLNER %% 42 B ¢, /£ mECT Ji
FEHT 5 CEPO, AT BEFEAIR ECT B Y oA 0 1 3 JF
AR 22 4 (5 H AT i J0K CEPO FH T 25038 H AR v T 3
AU A I R A 5T

2.3 A%
CHOT %Y %47 B AR 72 19 B 2 4T 1T ie 12 45
gE LR B RN Gr I A2 1 R, B H RS2 G T 5T

K BACAZ N R B0 A B 8 A C A2 300 IR 25 40 . AL

e ids, AN Y25y T 1 F 5 38 B4 /b T X F oy 2k BE
Tef s XN 2 B WA AR RN, {H 15 3 —

H5E.

3 h &

mECT J& A7 AR AE IF 5 A 800 — R BIA 9T
AE AT R 3 S8 R (BR 7 B By, 0 HO2 R N
O R AN SIE e R C 85 o S 3 N S e
57 BRI T ARG R LR . G R e A Ak L
BB mECT FrE8OlFHF KA F T mECT gy,
T8 Z A MARE B AR 5 . H T £ IR B 1 il 4 )
FICHARAR R L HLZE R T 2 R IE 2 BE % mECT
FrBON N F ABAEA & RN Bz KR SR B
ECIE B PR N A i AL B TR X A R Y
Wi 235 51 i AN — 3, b 77 23— P IRk . EPO.CEPO
LS Y I BRI RE 3% mECT Fr& A m i & . H |
I AR TE AR P gk,

2 ERr R IR RN mECT Fr 80l 046 & 1A 2
AT A IR E X Rk T K
HAR  Zdn KIBEST . IR 26 A i H A o AR
AN 17505 =X, an SR L FROIR R 2 A AT T Rg DI
AR A MNME.

[1] CORRIGER A, PICKERING G. Ketamine and

depression: a narrative review [ J]. Drug Des

Devel Ther,2019,13,3051-3067.

[2]

[3]

[4]

[5]

[6]

(7]

(8]

[9]

[10]

3227

BAHJI A, HAWKEN E,SEPEHRY A A.et al.
ECT beyond unipolar major depression; sys-
tematic review and meta-analysis of electrocon-
vulsive therapy in bipolar depression[]J]. Acta
Psychiatr Scand,2019,139(3):214-226.
PORTER R J,BAUNE B T,MORRIS G,et al.
Cognitive side-effects of electroconvulsive ther-
apy:what are they, how to monitor them and
what to tell patients[ J]. BJPsych Open,2020,6
(3):e40.

NUNINGA ] O,CLAESSENS T,SOMERS M,
et al. Immediate and long-term effects of bilat-
eral electroconvulsive therapy on cognitive
functioning in patients with a depressive disor-
der[]J].] Affect Disord,2018,238:659-665.
VAN WAARDE ] A,VAN OUDHEUSDEN L I,
HESLINGA O B, et al. Patient, treatment,and ana-
tomical predictors of outcome in electroconvulsive
therapy: a prospective study[J]. ] ECT, 2013, 29
(2):113-121.

DOMINIAK M, ANTOSIK-WOJCINSKA A Z,
GO ETZ Z,et al. Efficacy,safety and tolerabili-
ty of formula-based unilateral vs bilateral elec-
troconvulsive therapy in the treatment of major
depression:a randomized open label controlled
trial[ J]. J Psychiatr Res,2021,133:52-59.
MARTIN D M,BAKIR A A,LIN F,et al. Effects
of modifying the electrode placement and pulse
width on cognitive side effects with unilateral
ECT:a pilot randomised controlled study with
computational modelling [ J ]. Brain Stimul,
2021,14(6):1489-1497.

ZOU L,MIN S,CHEN Q. et al. Subanesthetic
dose of ketamine for the antidepressant effects
and the associated cognitive impairments of e-
lectroconvulsive therapy in elderly patients-a
randomized, double-blind, controlled clinical
study[J]. Brain Behav,2021,11(1):e01775.
YOOSEFI A,SEPEHRI A S, KARGAR M, et
al. Comparing effects of ketamine and thiopen-
electroconvulsive

tal administration during

therapy in patients with major depressive disor-
der: a randomized, double-blind study [J]. J
ECT,2014,30(1):15-21.

AINSWORTH N J,SEPEHRY A A, VILA-RO-
DRIGUEZ F. Effects of ketamine anesthesia on ef-

ficacy, tolerability, seizure response,and neurocog-



3228

[11]

[12]

[13]

[14]

[15]

[16]

[17]

nitive outcomes in electroconvulsive therapy: a
comprehensive meta-analysis of double-blind ran-
domized controlled trials[J]. J] ECT,2020,36(2) .
94-105.

VERDIJK J P A J,VAN KESSEL M A,O0UD
M, et al. Pharmacological interventions to di-
minish cognitive side effects of electroconvul-
sive therapy: a systematic review and meta-a-
nalysis[ J]. Acta Psychiatr Scand,2022,145(4) ;
343-356.

ABBASINAZARI M, ADIB-ESHGH L,ROSTA-
MI A,et al. Memantine in the prevention or al-
leviation of electroconvulsive therapy induces
cognitive disorders: a placebo controlled trial
[J]. Asian ] Psychiatr,2015,15:5-9.
HENSTRA M J,JANSMA E P,VAN DER VEL-
DE N, et al. Acetylcholinesterase inhibitors for e-
lectroconvulsive therapy-induced cognitive side
effects:a systematic review[ ] ]. Int J Geriatr Psy-
chiatry,2017,32(5) :522-531.

PRAKASH J,CHAUDHURY S,CHATTER-
JEE K, et al. Therapeutic and prophylactic role
of cognitive enhancers in electroconvulsive
therapy-induced cognitive deficits[J]. Ind Psy-
chiatry J,2019,28(2) :286-293.

DUTTA L C B,SARKAR C P,ANDRADE C.
Efficacy of donepezil for the attenuation of
memory deficits associated with electroconvul-
sive therapy [ J]. Psychiatry Res, 2020, 293
113397.

MATTHEWS ] D,SIEFERT C J,BLAIS M A, et
al. A double-blind, placebo-controlled study of the
impact of galantamine on anterograde memory im-
pairment during electroconvulsive therapy [J]. J
ECT,2013,29(3):170-178.

KOOLA M M. Galantamine-Memantine combi-
nation for cognitive impairments due to electro-
convulsive therapy, traumatic brain injury, and
neurologic and psychiatric disorders: kynurenic
acid and mismatch negativity target engage-

ment[ J]. Prim Care Companion CNS Disord,
2018,20(2) :17nr02235.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

¢ AEF 20229 A% 51 A% 18

MASOUDZADEH A,YAHYAVI S T,RASH-
IDI H, et al. Use of liothyronine in preventing
electroconvulsive therapy-induced memory im-
pairment ; evaluation[ J |. Psychiatrist, 2013,37,
49-53.

MOHAGHEGHI A, ARFAIE A, AMIRI S, et
al. Preventive effect of liothyronine on electro-
convulsive therapy-induced memory deficit in
patients with major depressive disorder: a
double-blind controlled clinical trial[ J]. Biomed
Res Int,2015,2015.:503918.

MISKOWIAK K W,VINBERG M, CHRISTENS-
EN E M, et al. Recombinant human erythropoietin
for treating treatment-resistant depression:a doub-
le-blind, randomized, placebo-controlled phase 2
trial[J ]. Neuropsychopharmacology. 2014, 39 (6) ;
1399-1408.

JACOBS R A, ABOOUF M A,KOESTER-HEG-
MANN C, et al. Erythropoietin promotes hipp-
ocampal mitochondrial function and enhances cog-
nition in mice[ J . Commun Biol,2021,4(1) :938.
DING J,LI Q Y.YU ] Z,et al. Carbamylated eryth-
ropoietin ameliorates hypoxia-induced cognitive and
behavioral defects with the Generation of choline
acetyltransferase-positive neurons [ J ]. J Neurosci
Res,2013,91(1).73-82.

KELLNER C H,ADAMS D A,BENFERHAT
A. Further improving the cognitive effect pro-
file of electroconvulsive therapy (ECT): the
case for studying carbamylated erythropoietin
[J]. Med Hypotheses,2015,84(3) :258-261.
CHOI J,LISANBY S H,MEDALIA A,et al. A
conceptual introduction to cognitive remedia-
tion for memory deficits associated with right
unilateral electroconvulsive therapy[]J].] ECT,
2011,27(4):286-291.

[25] CHOI J, WANG Y, FENG T, et al. Cognitive

training to improve memory in individuals un-
dergoing electroconvulsive therapy: Negative
findings[ ] ]. ] Psychiatr Res,2017,92.:8-14.

(W B 1:2021-12-08 &[] H 191 :2022-04-10)



