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## 4475260730 : MAJOR MEDICINE

Keywords : ECT /schizophrenia / cognitive function / donepezil
Rasmon Kalayasiri:Efficacy of Donepezil in The Reduction of Cognitive Impairment from ECT
in Schizophrenia .Thesis Advisor : Assoc. Prof. Nantika Thavichachart M.D.,Thesis co-
advisor:Sookcharoen Tangwongchai,M.D.,Assist.Prof. Puangsoy Worakul ,78 pp.
ISBN974-17-1619-2

Objective To evaluate the efficacy of donepezil in the reduction of cognitive impairment of

ECT in comparison to placebo in schizophrenic patients.

Method Prospective clinical study was performed on 20 schizophrenic patients for whom
Electroconvulsive therapy(ECT) was _the treatment of choice . Patients were assigned to take donepezil
or placebo as indicated in block of four orderly . Outcome measurements and efficacy were assessed
by Mini Mental State Examination(MMSE), word recall and delay recall subtests from Alzheimer ‘s
Disease Assessment Scale (ADAS) ,digit span and logical memory |,Il subtests from Wechsler Memory

Scale , reaction time and trailmaking A ,B before ECT and after the sixth and twelfth ECT.

ResultsThere was statistically significant reduction in the MMSE(time orientation) , delay
recall and logical Il memory scores in both groups comparing to baseline after 6" and 12" ECT . There
was reduction in digit backward score after 2" 8" 10" and 12" ECT and MMSE (object recall) after 12"
ECT comparing to baseline in placebo group. Donepezil's MMSE score (object recall) after 12" ECT was
significantly higher than placebo’s . Moreover , there was statistical difference in the prevention of severe
cognitive impairment ( MMSE < 24 for at least one day ) between groups(p=0.0492). However ,there was
no statistical difference of word recall , delay recall , logical memory | and Il , trailmaking Aand B ,

reaction time and digit span-scores between.groups .

Conclusion  The results suggest that Donepezil is effective in the reduction of memory
impairment from ECT in schizophrenic patients after 12" ECT comparing to placebo and has tendency to
be effective in the reduction of attention impairment. Moreover, Donepezil is effective in the prevention of

severe cognitive impairment from ECT in schizophrenic patients .

Department Psychiatry Student ’s signature
Field of study Psychiatry Advisor ’s signature
Academic year 2002 Co-advisor s signature
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ANEIAYLAzNN12a9U®IN135398 ( Background and

Rationale)
ECT wlunnsfnmndununu sauws .a.1938 lunnsinundilsz@nsningalunng

fnlsA schizophrenia zaz@aLNAY ( Active —phase schizophrenia ) Imﬂwudﬁﬁﬂ'm‘ﬁ
at/luszey active psychotic daulnnnauauessianissneasae ECT (1,9,10,12,27,28, 30,
49, 52,56, 59, 65,66, 67, 75 )il ECT lilszanns 812 a5 (5) uazdaiflunnsinuniia
unnunumsinenen luduaefiieiniseeddsaguussnn dndugedldFunanisinem
s funeitideralunns e fdagiinusonisldenldls sielildnalunisfnedaaen

(24,26,33,72)

aeiglsfmn Wunauiuadn ECT vnliiiia cognitive adverse effect 1w
memory loss Ml anterograde &< retrograde amnesia (7, 14,16,17,18,38,40,51
63,70, 71,72 ) wldnNanenumanaseNIufitendn side effect AutiazAae|anadlaniy
dl 1 1Y = al o 1 g
szazaiwlil( 11, 62, 62,72) usgileauesainIsg@aAauAIn1IseLMENI90]
UN9RENTRNANEY 5291919958 1a9N ECT (62 ) 9193 cognitive impairment Nanasil
TailAflunannannsalsa schizophrenia 184 WasaIninns@nE neuropsychological

impairment lugtlae schizophrenia Wid1HszAUAINEBNA follow-up T9szeizdU LaTIzes

£17(25)

Hadalaninag review uilnlszamdilae luanasiilos schizophrenia #lfinmsaanis
o dl . = o dl r:lx A

1 ECT 10ane1n13 psychotic lusraiziaaunau Nlsenenunaqinasnisalfausinau
NNAALE W.A.2544 TIRUIAN W.A.2545 AnuNUNNTsELdew iauun 25 A wudndgiag

23 AUNINNTaTENN I TN 2 RINERIN1IUAIANNAINTIN ECT Matluadazlalainng

1 Ay

dsziliunazuasanidnsuuutlsziivle ) wiazwinlfdnfigilag schizophrenia AMuangans

a
1 v v
o

BINNTUMANUAIN ECT wudauauaialnaadannn ECT As 14 AT (range AL 6-25

?\// dJ ! 1 9/dl o o £ dl = . o F4 % dl
ZEN)) smmuslmﬂmgwm ECT anuutagiladannining amnesia M Iinwngfediilas



38nN135N®1AN bilateral ECT wlusingle ECT ansamnesiaazl#3unisiiunnldidagiloe

NMECT liaas9 As

o %I/ 2 o o % . 1 dld 1
AOTIULIIINN9NN ECT Azl 81nnsg psychotic AAAY LANITNHNANTENUAR
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cognitive function HanaifluansmilenvinligUadamaenueslddenas Tediauas

q
1 1%

a o 1 A a a K 1 = o v [~ é/ =S £%
IALNTEadnanrasaniifatue azldme viannIdaniaiuninau asweld
WANERLANNI997 ECT uananiidaluame liunnedandusiesnaauuladas Tunisin
ECT wuilaguannnisinuuy bilateral Wu right unilateral ¥38 wWaguannnisni wuy
multiple 11 single visaan intensity 28401391 ECT ¥58 AATUNALN psychotropics 138
anAd U llauns dsvganisinesan ECT

ANNTANENNE U LN 1TNENeNa R cognitive adverse effect a1n ECT mel

dl aal o 1 d’ o Y [~] . 1
nnaidasulilas 950191 ECT Wiunag aguannniani bilateral 1 unilateral wudnnng
modify faeRtRlainnlmiianisidasundaseanisinmsalsn (71) uay a13170aANTLAA

o

=3 a v 1 E 2 dl aal o Y @
memory loss usifisisiiamemory loss faguidnas wlasuulasisnisyin ECT udafiniu

o 1 Ay

(21,29, 46, 54, 60 ,61,72 ) BANAINUEIHUNNETLNVINUAEUETUIN R s naLauaIsianis

a

§nn6inel bilateral ECT 1Nl kazwiidn bilateral Hilsz@nsnalun1ssnmeainismigan
11NN unilateral (20,22,46,71) anaaniln i lunisancatnameatine n1sld1sunadln
dj 1 % al Y a 1 a a o a I 1 [ k%
AR TINLNaaLat A laase whlsr@ananalunisinmiainimnean ldivindunisld
Ysunnulnigandn(,20,22,43) uazasgainefsinazlanulunisannadnamasdinu cognitive
A QI | o 1 a 5 o | a Cd
adverse effect A9 NTNNIZEIZWN9289N1TN ECTIIRANNeRgazda N U iuaninedas
% 4‘ dl v 1 EZl dl ada o 1 v al v 1 a a
#4995 TIUAN LHNUI LI ALUATAINa1aTa1NNRaANAT LA LA watlsyAntua
IAINNTFNEIBININWNAANAA AT UYL (58)FatiInaIN1satlpeinIsiia cognitive
adverse effect Inelaldaansni ECT wuudnle aznnldaannsald ECT fleRalscdnsua

a v o o dl £
BATHUDAINMNANUBEIAN

Tafsnaaunisldenvanasialunisilesiuuazine cognitive adverse effect
AN ECTH 19 nsldd high dose Naloxone Faithy opiate antagonist Jun9tlasiu nng
\im cognitive adverse effect wudngaunTatlesiuniaiia anterograde amnesia 16 Wl budl
NARe retrograde amnesia (48) Lazld@nungn reverse memory deficit an ECT 16 (45)

wanannil N5 thyroid hormone(T3) @18130tla9 i UNNTAA cognitive impairment a0



ECT 1§ (68) urthalufisnaanuluizaan1sine cognitive adverse effect  daun3 i
inositol @atflu cholinergic agonist faldwudngarunsailasiunisifia cognitive impairment
18 (36) daunnsl Physostigmine @1:15090 194 memory disturbance MARAINECT Adw
] :l/ dw % ] % -dl o ¥ [ a . aa
(37) wrinanuaiesldfiandalafinunlgtlaafiunngifia cognitive adverse effect NN9ARTN

Ihagnamunzan anulddnluilaqiudelifendlanaunsnilasiuwazinm cognitive

adverse effect WABENUUNIZANNNARTIN(2,32) WBNAINTDLIANMIAINNTATLEY (72)

amfunalnnisiiia cognitive change a1n ECT winimsuluaneileslaina
mmrﬁ;ﬁl,uiu@u HniawenennriiAnudnlanenalanisinauaes ECT wunisfnenlugios
Parkinson ‘s disease daiflulsainuuidaudainiinaiaiadsnfives dopaminergic
transmission ‘71' nigrostriatal pathway ?;I’]‘ﬁlLﬁlﬂ\l dopamine function WALAA muscarinic
cholinergic function IRz lFa1n13mne motor 491sA Parkinson ﬁ%u ﬁﬁldwudﬁ ECTlu
fiulel Parkinson's diseasefi@nunsaiinl a1n19mne motor WRmUAae Fefudedianamgnu
‘17%'5? ECT @W@ﬁ’ﬂﬁﬁﬂ’mﬁlm dopaminergic function Lag aA muscarinic cholinergic
function ﬁdﬁqvﬁr antiparkinson 15 (28) u@n@’m‘ﬁ Wudﬁﬂ’]ﬁmﬂ’mﬂ”}iﬁ’l\ﬂumm

v
o o

cholinergic system azyinl¥An cognitive impairment 1 faiiu aadulyllfian cognitive

74
=

adverse effect A1n ECT anaiinannnalnieniitennguil Aeil qpa antimuscaricic
cholinergic Tiuled (28) Tmﬂié’ﬁmimm@faﬂuﬁmiLﬁuuwﬁﬂﬁﬂmmmm ECS
(electroconvulsive shock - lilunaslsinszualniiaunnysaanalnimaaiunisin ECT Tu
fitlae Jsie muscarinic receptor MnailulmuganRAguiianaliduie ECS ldda

a9

downregulation 484 muscarinic cholinergic receptor (34)

AU DNBNANANNAF UAINAN29 cognitive adverse effect 10 ECT Llunain
A NN ECT flqw% antimuscarinic cholinergic mﬂﬁmﬂzﬁu acetylcholinesterase
inhibitor 8uazi %A acetylcholine 8nuAIIazinun IElunstlasiu cognitive
. . 2 dl a Y . [ Yo o Q/dl dl
impairment Iuaﬂqwmm cognitive dysfunction NRILFFUNT9N ECT 18 Taenwsnzanlu
nax Acetylcholinesterase inhibitor Aa9aziflueilisiasldinanlunng titrate dose a1unem
e uwauafl therapeutic effect AauAFHNUIN WataINFaINIINITRENNENARLENGEY

' IS ¥ I o ?\// o d’ dl 1 = . dl o

wazlipsinadnamaeunn aeduanfaniieanumnzan dnaziii Donepezil faztinunldlu

miﬁﬂmm@ﬂmﬁumq: amnesia AN ECT



ANAINYBIN157338 ( Research Question )

Donepezil 11930 19 an cognitive impairment NN ECT IuéﬂQﬂ

schizophrenia §vi3ala

o d

ngUszasAYaIN133d8( Objective )

WaAnUsr@nanaaeg Donepezil Tunnsan cognitive impairment AINNITNN

ECT lufilae schizophrenia

sxnnmAgIU ( Hypothesis)

#11 Donepezil H1lsz@nanalunisan cognitive impairment a1nn13911 ECT lu

gl schizophrenia



NSAULLIAMNAR LUN15398 (Conceptual Framework)

- LA - NANNAADY N
-1
-NN9ANE

-severity 18419

, X12 A5Y
a
-szaznandulsa ¢
-cognitive function NANAILIAN
' 9 b ;
- Placebo

£/1 Donepezil5mg/day

Multiple modifiedECT
COGNITIVE FUNCTION

rauFumsAnentesdudiaslagld Brief Psychiatric Rating scale (BPRS),
Hamilton Rating Scale for Depression Thai version(HAM-D) , Mini Mental State
Exam (MMSE) , Alzheimer ‘s Disease Assessment Scale —cognitive part (ADAS-
cog.) @21 word recall Lag delay recall , Wechsler Memory Scale (WMS) 421
logical memory a2 digit span , Reaction time test, Trailmaking test , UKU Side

effect rating scale

WAIN9910 ECT A3 2,4,8,10 szidudilaalagld reaction time uaz digit span

b2
%

WA ECT p3e 6,12 svidiugiloalneld BPRS ,MMSE , ADAS-cog. dqu
word recall Uag delay recall , WMS #@2u logical memory LAz digit span

,Trailmaking test, Reaction time Wwa¥ UKU Side effect rating scale



Jamnadtiadnid ( Assumption )

filaeTsadnunnszazidsunal(active - phase schizophrenia)unnefagilaed 145y
nniageLiluschizophrenia ANNINUTIN1TIHAdaUa9Diagnostic&Statistical Manual of

Mental Disorder,Forth Edition(DSM IV)luszeiza1n1sn1Eu

Aa1AR ( Key Words )
- ECT

- Schizophrenia

- Cognitive function

- Donepezil

a5 IvANsigna el fjukinisiazldlunnsiae (Operational
Definition)

1.|£|'ﬂ':|ﬂ<ﬁﬁ‘ﬂammﬂ ( schizophrenia )Mmﬂﬁqéﬂfmﬁﬁmmﬂm schizophrenia ATLATN
INEUTNNTIHAGEI8d DSM IV

2. 21N THLAS Wm?;lﬁﬂéﬂQﬂﬁﬁﬂzLLuuHamilton Rating Scale for Depression Thai
version > 8 AZLUL

3.Electroconvulsive therapy (ECT) usnaifia nngdnundilagsinelnilntnanisyinlidn Tnalu
ﬂﬁiﬁﬂﬁﬁﬁiﬁ% bilateral modified multiple ECT (MMECT)

4.msdnfimrasaysal wsie nanfifisezinarnesdnuiniuvEaNINNGA 15 3unFl ena
EEG graph

5. mednfianalaanysal (Abortive ECT) vianails nisdnfifiszazinannisdniiasndd 15
3179 A1u EEG graph

6. severe cognitive impairment staefannaz g duauvievasduunnfindariy

At dulagaziuumures MMSE<24Aziiii



sUuuun15398 ( Research Design )

NM3ANEI9ETEIMAADY (Experimental study) WiiL open- label NANgNALAN

UsynInn9aes3sa (Ethical Considerations)

dll =2 d’l | = aa v L A a Vo
Hasannisansidunisfinemaasanieedtinludiae filsevizanyifasldiy
dal as [ % & = a b _ | =2 17 = o
NNITUAITENTT TRQUITANA NARKALAEIBINNTINSINANE HaTaAENaINNNIiNE Tag
o =8 ' dl v A aa = 1 ° Aa [ 6 o
AzyinnnsAnseieflaevizan Aguten karinisduagnseniduaadnuniinesg
Y = aadan Qd‘ % = dl [~ 9/dI o Yo o
Hilaevizany ANANENarneusneanaInnisine e lefils avdapslAFunisinmly
v
Taanenunaginasnsalsie Wannuinsgiulaaliiineniannnisneusion - szudneniside
v Yo a a 1 va IS
filaeazlifunsiannudlsuidineinisuazainisuanieenelnddn naanauiiuuaniglunig
o [ A & = dl P Y Y A Yy v IS
dnnnsfivanisvrenadnufeiguissesdeeliuda viaidihaiainisquussninay
uflusesldiunisineetingu fasyanizaneludiaesneiu uaziaaslFFunisguad
winnzan ulsanenunaginasnsnisalil deyauasnanisiaanld aziuiuaudy was

UNAUD TUNINTIN

o311/ lun15398( Limitation )

v
o %

n1391 ECT Tun1amaaeaniaiselianunsannianasniuue frequency ,pulse

] [ o

width ua pulse duration #aginguuginse 5A1 seizure threshold 18siileusiazsng

1
vaa o

AatiWAReald9s titrate dose FuluisUuRNINag lullaqiiu e liiinszdunisdny
anysnilaandedn frequency ,pulselwidth uaz pulse duration NldudavinitiaszAunisdn

dl o‘dﬁl 1 o Y a ! [ o L ! o
mmuﬂamﬂmm%mﬂmﬂmmwLmﬂmﬂmmu ﬂfJ’]N@’W‘ﬂ\‘]Hﬂ’JENWﬂLVIWVL?uﬂ

=2 djj | = a a oo | '
n1sAnEtiungAne dse@ninavedsn Donepezil 81duenngu
v 1
Acetylcholinesterase inhibitor A1l szudensAnm ndlaeliiuenlaniinaiu

. = o [~ dl % a =® v :I/
acetylcholine Tneimss Asadunaziedg@nisAnE lugilaesneiu
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n1sluianinldanians anticholinergic Tun1sfnmil iasangnazesenazly
fL€190N3 acetylcholine enhancement 284 Donepezil fUaziNAUNINUEIFANIIANEIL A
° @ v Y . . . pry A A < ’ . LR 1% =
A usiadld atypical antipsychotic \WWBUANLAENENE anticholinergic U UNATINLALNTA
81Ng conventional antipsychotics uazangliAn1sninI9iia EPS duasiiuna Wsiaslden
anticholinergic drug Taglaianflu lun1sdneiliaenld Quetiapine 1w antipsychotics 7
winnzanlun191u co-intervention LAZLIAIANANHUZNNAUANTAY placebolANANIAIN

VY A

211 Donepezil atnaiulidn nliganaen sisaudussagilaeasatansulidndiaaglu

ngunsAnele MnliliarunsneanuuunisAnEaile double blind control trial 16 A4

o = LY a o '
nnsAne UL open -label trial VlﬁJﬂ’]ﬁ‘Lﬂ?‘ﬁmmﬁmﬂum\gu control LN

uansauszlovinmiainazlasuainnisias ( Expected Benefit
and Application)

1. lmsunedse@nsaa 199013 1 Donepezil Tunnsamnisiim cognitive

impairment anterograde amnesia sLuﬁ:\]ﬂfm schizophrenia

2. fmaresaDonepezil unazancognitive impairmentazyinlinasld ECT Gl
% allal a a v 4 . o ¥ I Ay o o
nsinndilsyansnings luauld schizophrenia Mnldatinsidaaninanas

way neliiinamun waddanaTulugiaaschizophreniaf lFunisinusiaa ECT

3. wWeduuuanalunnsAneddeineqnunisdesiuuaznalnnisiia cognitive

impairment a1n ECT sialdluaumn
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NUNIUITSUNISNNLNYID DS
( Review of the Related Literatures )

Mechanism nastiim Cognitive adverse effect a1An1s11 ECT

nalnniaim cognitive adverse effect a1 ECT glalainanuuidn Juans
a Q}d dqj o dl 2 1 9 1 = 91%’/ a 1 = =<
@Nllmﬁ'quﬂﬂiu"ﬂmxu @QVIiﬂﬂ@’]"JN’]LL@QQ’] Nﬁimﬂ’&ﬂﬂmgquqq ECT @’]’qumﬁ
antimuscarinic cholinergic effect fudlunaliiing cognitive adverse effect LNee e
waNeFiaNNnNe anticholinergic wAaM1l¥iiiA cognitive adverse effect 1 uax filae
. , A ve o =~ X = o =k v
parkinson’s disease 1/11@’;“1.!ﬂ’1?1/1’1 ECT 4811719919 motor ﬁmuLMN@uﬂUWiﬁ?Uﬂ’]

anticholinergic (28)

AINN19ANEITBY Weeks D, Freeman CPL waz Kendell RE (72)1utl 1980 14
Anmdftlae depressive iliness 71§30 ECT 2 aSsdgenfing utiadlu bilateral ECT 15 31¢
@AETINA 7.2 A WiefUR 630 unilateral ECT Savau 1558 1ade 7.4 ﬂ%wudﬂé’ﬂqm
ﬂ@jw bilateral ECT H verbal memory, visual design paired-associate learning , delayed
recall W8T auditory verbal paired-associate learning 1‘7;1 AW ECT ATLIcourse r;iﬂ

NINGH unilateral ECT atinaNilidAtynneania

QMNN1T review literature A8 Rami-Gonzalez et al .(50)ﬁluﬂ A.A.2001 %015ﬁ’1ﬂ’1@
review NIANENTIRRLYEALST] A.A. 1975 1911 10a1fUWLIretrograde and
anterograde memory impairment v cognitive adverse effect ﬁwuiﬁﬂﬂm\l’m #15un1g
25118 mechanism 289 ECT lun 1901 liiAn memory impairment i wudn ECT s
activity 183 cerebral cholinergic system %ﬂ@ﬁ%&ﬂumﬁ‘@%uwmLWJ‘JJ@GﬂWiLﬁm memory

dysfunction
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Lerer B. et al (34)151’1/1°ﬁm3 review miﬁﬂw%ﬁ'mﬁu mechanism U89ECT 14T
1983 Hnnsmnassludnd wudn electroconvulsive shock (ECS)aaiiunns shock Tniinlu
wglae dudnmadieatunisin ECT luau i lsfannaiin choline acetyltransferase
activity 1ummwmma’qu Lu;iLﬂu%qmmwhﬁu(Atterwill 1980,1983) ANAIANEELIAUD
ECS 5@ muscarinic receptorélumummé WU 8 3H Quinuclidinyl benzylate (QNB)
binding %I\‘u,ﬂuﬁqmﬁﬁﬁmmm muscarinic cholinergic receptor AAUIUAARS (Dashieff
et al. 1982) Anvis ECS 4813130 reverse HAIDS atropine 15 QNB binding daan e
¥in ECS Maneinss LwﬂsiwudﬁﬁmiLﬂﬁlﬂuLLﬁmmibindingua"qﬁ’]single ECSANNNIINAAAY
sluzifmiﬁm;ﬂ”lﬁdﬁ multiple ECS 71 ¥iiim downregulationa@smuscarinic cholinergic

receptoraianaliluaningeN13Lin memory dysfunction A1NN13%1 ECT

Lerer B. et al 1uil 1984 (35)lfinnamaneslumyitegpnaduiugszidnenis
%11 ECS waz brain muscarinic receptor Aianagiinanterograde amnesia Tmﬂﬂ’liﬁimgﬁ
§unnsin ECS Suavasaiduind 7 4u L‘ﬁl‘ﬂ@ QNB binding WLAHN3aAABI QNB
binding wyBnngu 1§50 ECS Anuniienriuaglzuniatin passive avoidance task uaz

naaeudiintulu 24 S luemdeanmiu wudiugnanifil amnesia agneann iy lEE
manageudaniinty 1 Galuemddin Tdwidni amnesia wansdednlll@iinns@e leaming
gRnstinmg@nnaumilelu 7 Sundtin ECS asu 7 psalainudnil amnesia Tununguiluaz
laifnauasuulasiu QNB binding lunyngai daunnsvin single ECS laivnl¥iiin
amnesia walifinsiwatuulaslu QNB binding euiu Asagllédn ECS-induced
muscarinic receptor downregulation iae ECS —induced anterograde amnesia QLT

causative relationship Aani



1"

uazadenntiganucholinergic system sa cognitive adverse

effect aan ECT

Levin Y,Elizur A,Korczyn AD 1987 (37 yinn1snmaes i physostigmine%l\u‘ﬂu
Acetylcholinesterase inhibitorkuLam ieAnEIn physostigmine #131190 M1 ECT -
induced memory disturbance Ftwldvisel M lugilos 17 pufitlaeili schizophrenia
1138 depression fanifhugacldsunnsinmdas ECT Wi bilateral ECT anfindiavandnis
Inerld pentothal $auriL succinylcholine lunnganen 416304 Siemens instrument
Model2077 Feiinnseliu intensity LAY durationfILANAIMENzduRe 1R A weak
convulsion 1819 physostigmine 38 saline WU crossover s:{ﬂf;ﬂ 9 AulsFU saline naw
uazan 8 ARlATL physostigmine 0.5 mg naLduiaanien laglineunisn ECT 10 wd

n1IAZaLImemory ﬁiﬂﬁﬁ@orientation(mmuﬁ,f?uﬁ,d”ul,ﬁm,ﬂ@zt,mﬁlﬁm ,%meﬂ'
tz’i‘/m:r’l), digit repetition ,visual memory test (Iﬁﬂiﬂ’m@gﬂ 12 gﬂﬁ%ﬂﬁﬁmﬂuwmﬁauﬁ
uﬁqmn&uﬂ,ﬁ@%mﬂgﬂ Winfidn1d) ,story repetition test ( recall story fitlszneidag 20

1 o 1 {

, o , 2 (G e B T o, o
iterns M5in9AiU )uazgrouping (Lansnededsnesnet lunaulildunigadu nald ) vinnns

u q

v v
% o o a v

NARDUINNARNATIAD 121 ECT , Uad ECT ATINTN LAY N G99 1MAa ECT 71 30,50 LAz
90 W
Wuqorientation,story recall ,visual memory Wazgroup test FLunZ\js\lsalineL'Z‘H
! \ . . = | ~ \ P4 (& o W
NINNINQN physostigmine Tmﬂwumimﬂmnmﬁm 131 30 wLen LAZADLAUL upi sl
dg =K A o o ¥ = ! 1 .
ATHITDAAUNIDN baseline um@fmwﬂﬂum 90 UM WUAIN physos‘ugmlne AMUTDARM

impairment a1n ECT 16 30-50% dau digit repetition 1l#5unansenyluisaasngs

&1 acetylcholinesterase inhibitor
¢11 acetylcholinesterase inhibitor 8ananalngdudain1sneIzes enzyme
acetylcholinesterase daualitiuans 184 acetylicholine nanaw Wi laangnay nicotinic
. o daf dl Y o aa v A l a A

WAz muscarinic receptor 81N (69,57) e ldAUN19AALN ‘Luﬁwuuu@g 3 1UA AR
Donepezil, Rivastigmine Lag Galantamine WuqN H1ARIFINAIAR Rivastigmine LLAZ
Galantamine aflusiasdinng titrate doselfluszazinamanaaniing TuscazFuuen asagls

. = 1 o ) = dg/ dl % Qfdl
therapeutic effect 'Q\‘]illW]N'15ﬂ‘]_|ﬂq?uqﬂqlmuﬂ’]?ﬂﬂiﬂquLu@ﬂqqﬂmﬂﬂﬂqﬁ‘mﬂﬂq?@ﬂﬂqmﬁw

159 A9l Donepezil AstiaziuanmunzanigalunisiiunAnenisilasiunisiia
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anterograde amnesia Tugilaef#Funnsvin ECT Wasannluisian titrate dose wasd

¥ a dl ¢4 dJ o ¥ Y val
NRUIWNEAENNUBE snwzmﬂugﬂqmm’ﬁnmumimm

Donepezil i noncompetitive reversible cholinesterase inhibitor ﬁLﬂuwﬁuﬁr

<o

2184 piperidine %Q'ﬂ@ﬂqmﬁmm’]:ﬁ@ enzyme acetylcholinesterase Iumungq WAL
wuzin lfldAaduas 1 Wanauua(s-10mg) gnaaixlénlaa lddnansznuainanmng syay
2121g94n U plasmalu 3-5 Galus Hezezieareangmauiu HL 70-80 4alue Annidinduay
DeszAUANUAIAINENFLLsENUET (2-10mg) A 155ugnulasuilasidutag
cytochrome P450 isoenzyme 2D6 a2 3A4 LAALEI1a1a1NNT glucuronidation dawlviey
dusanniele uardueannivgaaisainesidnties nadnanesgaulunnuliguus wu

A vy = v A Lt Ay oy Na 4 o
Aauld a1lReu eady seuna 2eRauATee weulinay wazliNNesesy (19,74)

i// . = aaa 1 dISJ o dl dl Yo 1 . -

uaNANIL donepezil IWHU{ATEzMd MR BusaTUeNBuUn I s i cimetidine

,ketoconazole, digoxin, theophylline Was warfarin (69)
&1 Quetiapine

\agannan antipsychotic aaatianninliim extrapyramidal side effect (EPS)NN
Tigilaaaludasléiuan anticholinergic Tunisuilanadneifesil Teazvinliiiana

= ¥
WNTNLIEINITA ﬂ‘i:f”lvl,ﬂ

Quetiapine (31) tilueN serotonergic dopaminergic antagonist ﬁlﬁ high affinity
i@ serotonin type 2 LA 6 , histamine type 1 LA alpha 1,alpha 2 adrenergic receptor X
moderate affinity 8 dopamine type 2 LAY sigma receptor 3 low affinity #9 dopamine
type 1 receptor uad very low affenity s dopamine type 4 WAy muscarinic type 1
receptor Asilfn antimuscarinic ot upnaIndailuglifeaiiunnikiagin s
extrapyramidal side effect(EPS) Seieufuen antipsychoticmjuﬁﬂlu M lElon
sfhugasld3u en anticholinergic drug tieinen EPS iy Quetiapineaaimsinziiaz

P M ifluantipsychotic druglunnsdnuil
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unn 3

eERTEMPRRT
( Research Methodology )

Uszyinsuazmaagie (Population and Sample)

1ls=w1n5 (Population)

gilotl schizophrenia Nu13uNN95nE lulsaneuiaqiniaununioeuanuay

falaelu

iszgnsAANE (Target population)

gilagl schizophrenia s=aizi@eLWaY (active phase) @18115-60 1| Ainn3unsinm

Tulsanenunaqinasnsndiunungilevenuaziilaslu deunndiaanld ECT Tunnsinm

ANNNININAB]

/s 91nsA28£14 (Population to be sample)

= o o A o 1 (2 da’
LuAnNINUT lUNsAALAANFIRL19AGT

Inclusion criteria boA

1.
2.

Tafl#3un1s%n ECT etinetiosnnely 6 eureuBuvnnisise
laiflaansaniAsn laenisdsziiumae Hamilton Rating Scale for
Depression Thai version AZLLUIRLNIN 8 AZIL
LALAYINIULIITRI81N9psychoticliinnnineiian BPRS score Tt 37

A bl

Exclusion criteriaboiwA

1.

= e x: . dl % 1 .

A1lninn cognitive impairment @ﬁﬂi@ﬁ@uﬂmm dementia,,mental
retardation,neurological diseasefd cognitive impairment

p Ay A A o o ' o
AlIANINNIENFIYLN YTANNNIZNNINNILAAFLLNNTasaNLsedR viga
HANTAIIANTesfjiFnas 1Aun EKG,CBC,BUN,Cr,LFT
lalgnunsnanumisde visavuuunaaeau I

= A a v A A aaa v a
Nszdniulanniunguuse vizelidiseuwevane-ois

| A e A L%
\uaszdingasd vizaliuuyns
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Fa8819( Sample)

11AFAIBLINY ( Sample size )

AMIAINgessia il
2 2 2
n/group  =2(Zgp + Zg )" Sp” /d
n = UIARIBEIN
Z o= AN Z AlFananseuanuasilsng ianivuaaunnaes type | error(OL)Aa 0.05

TAwNAU1.64(one-tailed)

1 Z fldanmnsauanuastlsnd wanvuanuinaes type Il error() Aa 0.10

3.

ZB =
Ay 1.28
Sp = pool variance

d = ANNWANANNTBIAILRALATN memory AN Wechsler Memory Scaletifaviaaadngs

ansAnEaas Jackson B (29)luil 1978 IaAnsndilae i ldFunnsvin bilateral
ECTamqu 11 978 Uszli memory Iaeld Wechsler memory scale 30 WANAINIECT Ay
7 6 WUd1AzLLL baseline fawin ECT Winfil 47.3 + 9.4 uaziilavn ECT AU course udn
Wiy 32.2 + 6.8 Amansy Wesiidudazusuitldlunguiilal#FuenDonepezi
(NANAILIAN) desanniflunainilullmusssuaavednagld5 bilateral ECT

iesannnisnaaeslagld donepezil luna3as cognitive dysfunction ﬁﬁdi@iﬁ;ﬂm
LAENINNIANT AVANTUUA ANNAINNI02R9EN Donepezil Tun17aAN"ILAA cognitive
dysfunction Taeiilevin ECT wén Wigtlaenguitlé3uen Donepezil (ngamaaas) SlAazum

wnndngunlaildFuen donepezil (NGRAYLAN)T 80% LEIAZULLAINANNLHEN ECT

%4 1
LLZ\]QI‘Mﬂ@‘NVIﬂ@@Q
:j/ I a L dl o %
ATUU NANATUANNATASLUUANAT =ASLLU baseline — AZLLLNANT ECT LAY
=47.3-32.2
=15.1 AZILUU

NANNARBINAIAZULLARAY =15.1 - 80 X ARNANTBdATLBLIUNgHAILIAN
100
=15.1- (0.8 X 15.1)

= 3.02 AZILUU



15

| )y 4 o Y , s
ﬂ@‘NVIﬁ@@QLLﬁﬁZLLuuLN@WW ECT a9 = AZILUU baseline — AZLUUNAARS
= 47.3-3.02
=44.28 ALY

v

AL ATUANFINNTRITNABINGHINENN ECT WA = AZUUULDINGNNAADI-ATLUUIBINGNAILIAN

= 44.28-32.2
= 12.08 ATWUL
WnuA1  Sp = 6.8
d = 12.08
wnueAnlwgns nigroup = 2(1.64+1.28)°x (6.8)° = 5.40 AL
(12.08)°

PUNAFIBENINAZNINNTANE FRIAIKALIINANUIUFLREN9NAE drop out g

AIUUAINMUARNUINFREL WFABNANIIANL 10 AW 99NANUIUFaL WNAzANHIaMNA 20

AU
n19aaNEaating ( Sampling selection technique )

!
=

Tifinng queneeng Tnaniudaatnsangilaannaenainfadasladnaniazanisidy

N17ULNNANFAYBENY(Randomization)

o vy Ay = ~ o o o a ¥ =
ﬂﬂﬂﬂ’)ﬂmmﬂﬂ’]?ﬁﬂﬁqmqﬂ block of four LFENAINANALNAUAAINLAITINNITANTN

\WeARENN NN ARBIVTNGHAILIAN
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n1199m ( Measurement )

'
a o

dl A ¥ A dgj
wisaaNan It deatl
Brief Psychiatric Rating Scale (BPRS)
M iatlsziiussAuauialsninisasaasilae(47) $999u9i positive LAz negative
= :’/ ¥ ] v [ z// 1 1=
symptoms X7auun 18 48 usiazdialinig rate svALAYINIULIIAIUF 0-6 anTiieNg
=K = a 1% o o Y a o dgj ¥
AUDN HaN19gulaaNn Usziliulneedenisdanauaznisdunienlfiloy nsideilasld
BPRS iia1lsz1ilus baseline 1995valAnRALlsnANIanuasgiaanawi ECT 1A
wensngiuszudeaenguiuuls uaz Welasu ECT lludadilefiszdunanuiinisns
a dl | 1 1 o A 1 ' 1 aglj o Y &
nvasasuulaaiuduls uansasiwialissndnsaaingy wenaniidsldiduinoeily
nsdnfiaaaandndihaisyduaasariuiailanfnisanuan AadaA1 BPRS score 11nndn

37 AZLLUY

Mini Mental State Exam(MMSE)

3| dl ¥ a o . . = 1 o

dhuluuneaauiine i seiliugeay general cognitive function HANNLLNLELAY
deneld Iduanlunisinuuimageutias 14 laRlunsUszidinaninAnguLeTed

» o il = S L o
cognitive function Nunwseslyl TelunasAneWldnessziliu cognitive impairment 284
filogl wuLAREU MMSE UVanun 19 18 AzLUWsNBanum 30 Aziul 391un139n
o 1 o 4

di/ 16) & [ o/ =3 -3 = ¥ 1 d’ ° P2 7 =
LLUUW@]Z\?@UM%JEL‘HLQ@’]L‘LIUW] AN LALATALTY UTRTN mmuuummuumi@mgﬂwu

e . Sy . o o a o
severe cognitive impairment 88NUWAINIT 24 AZLWUAANNT ECT 1NU 1 91U

Alzheimer’s Disease Assessment Scale-cognitive part (ADAS-COG)

iailsziin memory lugilaaniaunnsmn ECTuazsynIen1sMnECTIugtlhavisaas

©

naxnlngiaen subtest ANu 1AL

word recall task

Tigihagganan 10 A1 Nazan wiaxauean@asi lunmuesyeazan ANl
filaauanAnldg il innigaminnazld uazldazuunumuanuouild ingiviaun 3 g0
1eaz 10 A1 tasusazgailuaIfn uiaduA T dazuuun linennamig 3 Wuen

AZLUL word recall HAZWWUEIAAYINGL 10 AZLUY
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delay recall
wanadulllszanns 30 wnWgauangaailuy word recall task lisnniign

winnanle luaziuu delay recall HANAZIWWAIAAWINGL 10 AZLWL

Wechsler Memmory Scale

\Na1lsLdiu memory wa attention span Tugiaenaunisyin ECTuazsenden1sm

©

ECTlugilnavivaasngulngiaan subtest Minua ldeadl
Digit span
| o/ dl U Y o/ %’/ lﬂl 2 1 :% 1
dugepaasdaaan Wglaenadoiaaiaungmageuau il uuumagasui
aaniiluaesdou douwsn Wigiauenduaaaugnaasu (digit forward) TaHAUIUALAT
Faus 3-8 6ia AB9TA uazdiundaslifuansniaaneudaunay (digit backward) F9HAUI
LAY 2-7 Faaedege luniadnattention span Tugilaayivasenguneunisyin ECT waznag
N3N ECT azuuulfiainuasinaey digit forward uaz digit backward g94m 24 ALY

Logical memory 1.1l

lunsdaanuanannnnzlégiu (verbal memory) ﬂizﬂ@uﬁqaﬁaqguj 2 (3aq Ao
A uae B dednutlaaiuiadiniiadnalneldidlasasu d5l45un1snmaniulng
fnssanumanunng 3 inuuaziinasanen 1 v gnareUazeudedlidilaais udeann
ﬁuslﬁ;:iﬂfmL@'ﬂGﬁlmmé’ﬁai’fmmmmmﬁﬂ (Logical memory I)LL@:L@'Wﬁ@mﬁu%ﬁnm%«ﬁ@
naneuldilszunns 30 Wi iilunsmaaay delayed recall (Logical memory 1) AZWUWLAN

wslazATIINTL 50 ATUTY AN keyword Ngilaemaugn

Reaction time
\{11n1990 sustained attention lugtlaenauuaznanIsmn ECT Tasld
computerized software Sermion Train The Brain Fewmunlag Prof. S, Giaquinto A1N
13t ADA s 1.1 iflunisligilagnaniviiihasaasinime s uaznauiiuaaunounasviumig
. I oo . Lo day au o
WikaslsngausiarAf luszaznaninvue Sunaiauangleeldnasainuaelsing

1
a 9

X ) Y v a [y = P . . Ao
mu@uﬂﬁLL‘ﬂuLLm@gﬁﬂ?Q ﬂ'\lm’\?elﬂjm@']wu@ﬂLL@@\‘]G\Tﬂq?N sustained attention 1

Trailmaking test
{1 subtest #ialu Halstead-Reitan Battery of Neuropsychological Test (55)

WaunTng Ward Halstead waz Ralph Reitan 1asu A.A.1940s wiiaiilugeddiune A uaz
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B Inl trail making A ilunisligilaaainiduizassionaann 1 09 25 uas trail making B 11
T Wlaea niduaduanmaa iU EN IR NANAL ATUIUTIINA 25 A LAZALIIAN
dl o @A = dl | o < ! | % .

e giaeintest i3aluusay test 1un1sdn Auamnsnlunis sequencing

,visuomotor perception, executive control LLag motor speedmm;:iﬂ'm

UKU Side Effect Rating Scale
WeNwnTag Scandinavian Society of Psychopharmacological Committee of
Clinical Investigation (39) e rating scale WelssiiunadnaAeaann psychotropics
¥ aa o [ Y i g £ a ¥ a 17
mmﬁmimmmLL@mmmwmgﬂQﬂ Usznas AN NALNLAENNNATUAR 121018 | T L
dszam 8 da sxuvdszamaniuds 11 e uay aunetanulian 19 48 3w 48 da usiay

v A o = ¥ a A 1 ] KX A
18819 rate seAUNTTNNATALLTTW 0-3 @Wﬂthl M?@VLN uila aufeEaINITuAN

Hamilton Rating Scale for Depression Thai version (HAM-D) Wenunlng
wsunwng wnTuae vaanszna waz anke didunasilunisdndiaaaanainnisdne ey
Y Yo = =] 2 Y =8 ) va | o a 2
fguaeianisaniaraniidsunisAne ez ldRasan 1L LLseiuaY

iy . dl 4 dsj £ [ U =
cognitive function 81L& uuuneaeLllsznauAILAININ17 4 uaziinnsmageasAdX
dl A ¥ o . e 2 o . Y 1 o a a o [
maaﬂimmqm(rel|ab|||ty)Lmzmmmmmmmmmmm(conastency)iﬂmmuﬂimm@@m
AAULNAWINTL 0.738 TuusazdaAnuliszALAZUWAILEA 0 119 2 Uaz 0 114 4 a1NNT0ULI

[ Y o dgld = v = b % [~3 £ =
seAUANNTULI I ANAe 0-7 laifiAg7aiAdn ,8-12 HiAgiaiATiantdas , 13-17 HANN
TAF1unane ,18-29 HANENLATIUIE LazNINndd 30 Al Haonudaaiuasi

v

a =2 dy 14 ¥ £ { =K a Y Y
aN1INNas g lunisAneni mmﬂqmimmuuuu@ﬂmﬁ 8 AlUAIazNasn Idn s

a

=
NITANTN
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A5n15ANEI

= 1%
NTIRATENAIMNNTBN

o L [ a dg/ % . a I

iilaeiunisdssiluiiesuainisedd n1IMIRanInaR N19R9IRTINNE LAY
nsmeaaneestfjimnisianduu EKG,CBC,BUN,Cr,LFT

asune WA wazsiragilaefnnwned inclusion waz exclusion criteria wATELUA
Y = Y Al o = = = 9 a4 o
dingaunisAnen 1idnlamenauazisnigin ECT lnsazidan asunsfsdeyaiaamiy

=] ] ada [ £ = a a dl Yo

N1IANEA Wi 38n195ULsenuen  HaTeen, NadieiAeNannen, ansenacldiunaen
1 =S aa o =S a 1 Y o = 1 =
©9N13ANE  FENNNIANEI LwesinsfnsevesdadavaniinminaeataanisAne

:l/ % ac Aa s ar ¥ @ A ¥ 1 =2
’Q’]ﬂuuslﬁﬂal’]mLsﬁuﬂuﬂ’ﬂN?Uﬂ’]?ﬁ‘ﬂH’]W}ﬁIiWﬁ’] LAY FIUEIUIBNLATITINNITANSN

a d?/ £
BB AT\ ]

filaemzlffuniaiiudeyaiingau Hun e, WNana, a0 unINaNsa, i, 81,
dgl a = = Z// 1 M va o a a o
TRINR ,ANEWN, 87T, nNANE (0-4saus ladlE T, Uszan, Sean, melinAnandy,

a o A 1 dll ad‘ a I ¥ o & 95 o dlal [ |

NUNANENARVTRZINGN) TetuaRnaNansasels, e fngdny dmin angnEuloalu
schizophrenia ,3¥81zaNA9UA BN seaz9aMlae84 episode T1Aqiiiy ,subtype 184

schizophrenia 27 1 luilaqtiu a1usuadsiiaesia ECT , sv19a1n13nn ECT piagaving

nsweiseNg L aguasnIs ierantipsychotic
Is¥tlemenen anticholinergic drug AlFTUagaun1a@nm" uazildsen
antipsychotic 1114 Quetiapinelneduuanlsiaunga 50 mg Fufigealy 100mg Fufianuld 200
mg uas LAl 300 mg InsuLivliSuazasinia ﬂwmmmﬁf@u%uzgmmaﬁﬂm dnfilog
F5enidudarialunein ECT i anticonvulsant Lithium benzodiazepine 1ugaen

ARUNNTANEA

NISULNNGNELIIEILAZN 1717117817 Donepezil
14 block of four §agtlaadnungunasesuaznguaLANANSFUAaUMET
giladndandnm Tnangunaaes 19en Donepezil 1WA 5 mg duay 1 Wanauwan 1N
Suusnriaunsin ECT afausnanelu 1 4u Lmﬂﬁﬁimﬁ@ﬂﬂnﬂfm@uﬁﬁ ECT As 1259

nanAuAN T placebo Juay 1 1WA feuuaw AU ECT Asy 12 Afauuiy lunsiigianly
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Tinenuadlugacugunisiutseniuen nsalifludiauan iloyd 1 auatuaNnIsRiven
v = a A A ¥ a IS a A o g
wazungUaedianiamianiireinadnanesaInen duuanielimeian

HATN9LASNAINEN Donepezil

Ay = Iy a o p 9 a @
ﬂ?m%ﬂ’]ﬁlﬂm@ﬂﬂ\uﬂﬂ\?qf]ﬂﬂq Donepezil LTuﬂf\]lﬂ,@ DUABLUTULLIN QLMFJ’]U??W]’]
o 'Y oA ey Y o A Yy A A 6y a = o
@qﬂqﬁiﬁﬂaﬂQﬂ1Nm@\‘IL’&ﬂﬂ’]sLﬂ]“]qﬂ DNENNNATNLAENNTULINDE Iﬂﬂmﬂq?ﬂﬂ‘]ﬂqluaﬂQH?qﬂ
Ty

A1N19 extrapyramidal side effect

nstlffilaaiiannng extrapyramidal side effect ian3aun 19 benzodiazepine fiew
WWaine1eng EPS fn 13w Wasaunlif anticholinergic drug waglieinnsdnmlugilae
T1UAINATT

AN19 aqitation /excitation

Al = i ’ ! 1 = . Ao @ v Yo
nsflifilaediannng agitation /excitation %38 aggression NailusiaslFzinig
o 1 dl Ql a -dl < dl v a o ‘QI a 1 ‘dl o
SNEeENNRUANIAN lieALANaINIalnEangs lifiarsaianisineiNaRnminnay
= o o [ % d’l
LFENANNANALIANL
1. TWenQuetiapine 50-100 mg NNLNNTAUN 9000 1 G2l
2. wnl¥ Quetiapine 100 mg waagialdasy Nanseunls oral i34 intravenous
benzodiazepine 111 lorazepam 2 mg n9tn,diazepam 5-20 mg NN
9 A o
{ULAR AN
3. mniamnde 1,2 Tnelf diazepam 94 20 mg waadaliasy Aansaunls

haloperidol 5-10 mg MLEWASA VTR AR

mswazeNgaeni1 ECT
Wifaeantiuazaandsiepnneuiuiinisndas i laeineunaly

¥ A a o £ %’
‘MﬂﬁiﬂQﬂ nI| ﬂ_lw’]ﬁlL‘]Juf{;lj@jLL@luﬂ’]Nﬁu’]LL@:‘ﬂ’]V’]?

N5l Anesthetic agents

1#en thiopental 2178 3-4 mg/kg NELABALTLIIUNARINAMNIINNZEAN A1

|
o I 1]

filoelidangn wadiaelsifansnlii Succinylcholine 0.75 mg/kg MuEWIAAALAZNARD1

u u

o/ % dal dl . . dl % dqj
NMITAALAIUDINATNLUBLND fasmculatlon‘vmmmLuﬂuﬁﬂiﬂﬂﬂﬂﬂ’]ﬁ‘M?'}@reflex AT

barbinski‘s sign
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n19N1 ECT
1 bilateral multiple modified ECT )ndu 4uns wa Ang Tnennliinanisdn uay
2 AT AUATLATWIUNIENANY TS 12 A%
14A7as MECTA SR1 Taeild brief pulse stimulus lugtlhanaalafunisvin ECT
wnaulifld frequency , pulse width ,pulse duration AxawIATIALlEHANNTENNANYIOT]
muﬂzﬁ‘ﬁﬁ ECT afausnnnuun i frequency 60-80 Hz , pulse width 1.4 ms WA pulse
, oy v 4 Y, o« - Y -
duration 1-2 ms IasiiFnsuNIUIATasNgARew A ntiuiinisiunn EEG lagldnsv 1iieg
seizure duration waztiuiingzAunisdn sanleanEUEN39n udan ECT afenaadluaunn
wnndnafausnine Mszazinaiigainaiausn 30 3uah
=~ o " - ’ . o o a A o o
nstinsdnfianalianyend (abortive seizure ) iidusyey 30 Aui navigadn
ATIUTN WARLAM frequency AT9AZ10Hz viaapulse duration ATIaz 0.5 3117 auldnnsdn
dl 6 1 da, b4 d‘ [ Y o v b U QI dl 2%
Panysnd seninaillignisiadeuling uazszaunisifavasyilag ddiaaEunaaunlngli

QI . as ¥ v
WWHNEIN anesthetic agent AMNATUINAY

n171ls21du cognitive function
gvinnnaAneilugisuiiueiniaies nald Brief Psychiatric Rating Scale

(BPRS), HAM-D, Mini Mental Status Examination (MMSE), Alzheimer's Disease
Assessment Scale ( ADAS -d714 word recall task, word delay ) ,Wechsler Memory Scale
(WMS-d2u digit span;logical memory I,11) ,Reaction time test, Trailmaking test lay UKU
Side Effect Rating ScaledauFunnsansase

NaIN13N1 ECT luwsiazdulininimagaey Reaction time uae digit spanﬁl 60
WAnas ECT

MRINTHN ECT AsL 6 1203015 M mAget BPRS, MMSE, ADAS WMS,

Trailmaking test reaction time wa UKU Side Effect Rating Scale 1 60 WAnas ECT

a =
m?g/mmmnm
A Ao X
\Wadnsoisasialli
1. AatlALazI1ANITAAse THNAUNITUN1I5NY ECT MMNANINLA
2. laiFualsznusn donepezil 5@ placebo Aafafiuin 2 Su
3. # severe cognitive impairment Anasaiunuldulnadsziinain MMSEdae

91 24 AZLUL
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Yo Yo . . . 1 o =
EﬂﬂQﬂimi‘u anticholinergic drug 7£U3NNNINFANN

o &

filaeliannsonunadnaimesaInen Donepezil 16

1 4

Qe

=

I ieAuganiaAnm Tieaan Donepezil #9181 Quetiapine A1MNINAITLAN

- S

|
[

1 A = . . a A ¥ 1 ¥ v A a
pa viralagulu antipsychotic diaRU LL@QLL[F]ﬂQWNﬁ]@Qﬂ’]?ﬂﬂQBﬂﬂ’)ﬂﬂ?@ﬁqu LATAITH

a (3 Ce % L a o |ddp ¥ o g
ARLAULRILNNE R TN LL’Z\]ﬁ/ﬁﬂQﬂ'}ﬁlﬁ‘qﬁliﬂﬂ’mqﬁ‘ﬂ’]\i@lﬂ?.l\ﬂllﬂ‘ﬂu ANNITOLUITUNITINTGN

fogl ECT siaiilaanasduganisAns s

N1337usInYaya ( Data Collection )

¥ a Y dg/ £
VBYANTL TN UL LEN LB I
¥ o =] Y Y A a « a 2/ Wl =2 a ¥
gnnsAnE Wiglnevsea Aiulugiugendn saunsfine lu Tutiuaenidngq
=2 ° =3 ¥ a ¥ ‘éj % o K a L d’l ¥
nsAne uaz ianisiudesanisdsziiugiaaitesiu dunnluwuudssfiudilaedesiy

= Y o X a
F917eNaUALTA JHNANY, L@‘IJVIE‘\JI‘]J’JEI,LWPL BIELADTUNINANTA, LTRTR ,AAUN,

q

a

NNIANE ,ANTW Tay AnaufnAnsals lwafinednst unmin, dszdRnnsuien wanng
T o < PN . . A

paaan19resLfiimniadiesriu,angfEuiiaeili sohizophrenia sxaizinansausisuilag |

seazinanfilaeaed episode T1aq11i subtype a84schizophrenia,tnild luilaqiii, a1uau

o

ATITILALNN ECT , 92a12198N73%1 ECT ATN4ATINE  ATIUWAINHAM-Dusnaniifiaidasys
Neniuni9i ECT ATINAH Ao nauntsAneandtlaedndan(ngs A vza B) AuiiEunieii
ECT ,dugavinefvin ECT ,Auiuaianiia MMECT anaunldsanlussudnannsni,

72129 AaUN AT 19 uN1391 ECTATH, 21menQuetiapinefi lasulneade ady

Tayan1s e Anesthetic agents uas N13v11 ECT
1unadl ECT report sheet tasiildiagasiow 1Enncuen Thiopental,
Succinylcholine lt , 1UANTTNN ECT (single or multiple ) ,frequency , pulse width , pulse

duration ,seizure duration , ANHAEAGN , AVINIULINTBINTEN

193/8A114N171/2240% memory 490 WMS
@1 logical memory 1,11 tunnasluludszilin Wechsler Memory Scale dau

. o K a v dgf ¥
digit span Tunnaslunuudssiiudiladiawsiu



183/an18memory A1n ADAS 91 word recall task, delayed recall

TTunnagliluworksheet (ADAS)

103/an11UN17Ls10uA N HuINTev A e 19 BPRS
Tuinasluwuutlsziiu BPRS
inyanuaTNIALNAINE 1997 UKU Side Effect Rating Scale

TTuinasluly UKU Side Effect Rating Scale

193/aR11N171L/5240%  cognitive function RaNMMSE

TTunnasluwludsziiu MMSE

14

AYAIIN Reaction time test

o K a LN dgj v
Tunnaslunuudssiingthadeasiu

184310 Trailmaking test funaslulinlsziiiu Trailmaking test

23
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N153LAT1EHYDYA (Data Analysis)

1%
=

N19ATIEYTBYANUTIU

a9

Descriptive statistics

tindiayaidesinns W eng, engidntaeilu schizophrenia SUzAAUAGN
the srezinafitlheaes episode laq1iu , 328298 N9 ECT ﬂ%\izgmﬁ’m AAZULULLEY
wuLdsnfiufasaieunnan ECT 8ainsnzsinien mean + SD 2aangH Haue lugtluuy
RPN

tndayaimannunin laun twe,n13An,81an,subtype 189 schizophrenia , A4

ATIALALNT ECT 8n31ATI23UN AT proportion A88Ngx

Inferential statistics

a L8 ! I dl % L a ! L i]/
AUATICUATHLANFANUIBNAT means VII'L@@WWII@S;IJ@L&NIEN’]M ?ZVQ’]\?Q‘]JQEI‘VN’&@\?

naulneld unpaired t-test UAUBAY p value TugUuLn1999

AAITRANNUANFNIT8Y proportion AlAANdaYaITIAN NIz WELnEaaeg

naulaeld chi square tiauear pvalue lugtluumnigg
N19ATIEULTEANENATEINI7 3181 Donepezil

7Aa1N ADAS score (WNANNAZILUU word recall task ,delayed recall), Wechsler
Memory Scale (LeNAINACIUL digit span, logical memory I,11),Reaction time score,

trailmaking score kaz3NANMMSE scorelntiagudiasyalugl mean + SD

WATIZUANNWEINGNTRS ADAS score (LenNAINAZ LU word recall task ,
delayed recall) ,Wechsler Memory Scale (logical memory |,11) ,trailmaking score , LAY
MMSE score luusiazngu naunisliien donepezil #se placebo uaziialianlilaw ECT

AT 6 WAY 12 ATY MINAIAL Aot paired ttest Hauadayalugliuunieg
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AAINERAMNLANAINLRI ADAS score (ANNAZLLIL word recall task delayed
recall) ,Wechsler Memory Scale (logical memory 1,1) ,trailmaking score kag MMSE score

FLMINNGNNIABY LAV ECT AU 6 LAz 12 A33 Avel ANCOVALNaUa Tugiuuuaigg

FATIZVANUANFNTBY reaction time LAz digit span uwsazngu newnsen
donepezil #1378 placebo wazilaldsy ECT ldasw 2,4,6,8,10,12 AT Al paired t-test

daualugtuuunsam

AL INLANFINT8Y reaction time LAz digit span 3¥19NABINGNLHENN

ECT AsU 2,4,6,8,10,12 T4t ANCOVAILaua lugliuin1gng

AATZUNNIN severe cognitive impairment@’mmiﬁﬁECTW}NMMSE score #1
iaandn 24 audiasgAnisAne inerld survival curvelazBiAINziANLANFNTDdsUrvival

curveszninaaingulngld Tarone Ware analysis

N199015EANTAAUBNNTINHIAINITNINAB)
AAZUANLANFNT8Y BPRS score Tuusiazngs naunsvin ECT uaziilan,

ECTAu ATU 6UAT 12 ATY AMNANAY A8 paired ttest W1lauadayalugtuuunis

AIZRANNLANFINTBIBPRS scoresyndnnguiila ECTATLG uaz12 A3esae

unpaired t-test 1a1e lugLLULIANT

N9AUATIZIRAT 1AL
TnanThe UKU Side Effects Rating ScalelagiltAs1eiAuuanFAINIsnag
Andouresiaamiianad uneusazatin sendsaeanguingld chisquare iaauadaya

Tugtuuumes

enigiloelasan lugendnanisani
aglauaen Quetiapinelaaieds NHUaeldluszudnanisAnenlugl mean + SD Fiasnzil
AINNLANFNNTENINARINaNIAL unpaired t-test

agdayasnduusazaiangihalunsaznguld lugldndavaasiilaeinaualugiuuunims
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qﬂﬂssﬂﬁmmﬁﬂﬁuszij n1573¢ u,azmmmsslummﬁ’lw
(Obstacles)

= a aaA 1 Ve . dl v Yo 1 = 1
1. WENUAHTUANNHNARBcognitive functlon‘lflQﬂ%@ﬁﬂﬁﬁ‘ﬂ%ﬂ%ﬂﬂﬂ?ﬂﬂﬁﬂL°Iju

©

87n4qH benzodiazepine Astiuwngthasalaiavnaniusiesliiuan benzodiazepine
= A4 @ ¥ =2 9 o o = v y a o = -
wreenau uAiAge Asiesiinsastiuiinnisldenld iethundinssiuasinanseny

' = =t
FanTTANERIAL TN

2. lunsadifludilauangilaaananamgnialiliaiunsoninudnlun1svineCT

15 Geulalaainsdwinnudios uaztdunnisanvafianatn aanduusin Wigieavin ECT

] dll ' dl s ° v ¥ o = 2 a s A 9 o
mmummiﬂ GINLL‘W‘V]E‘]J?5"1’]‘].[’]%%'1/]’]ﬂ’]?ﬂﬂ‘h’ﬂ“’wm‘ﬂ\‘ﬁ/\lﬂqﬂ’mqLﬂ‘mzﬂ’&’]Lﬂﬁ!‘l’mﬂ’)ﬂﬁl’]ﬂuﬁ

u

1 a o a} b2
LLZ\]ZN@ﬂ?:ﬁ‘WLIm@ﬂ’]ﬁ"ﬂ‘ﬂ&ltﬁﬁl‘i’lﬂ%iﬂ

A13UIHITU LaLAI519n15UJURIIW(Administration and
Time Schedule)

a A dl
[ARIAEREN LARUN

fusFannis
1. AnslaieroeydAnLEuN1IaIN

ANENITUNNINIATTIRBLITANART

LAYATENITNNNTATLUSTINTUDI AT

2. Anslaunneginwnyiaulunisgs case

3.AnsaneLNa ECT uaz Wenna ward

= A A dgye
4. pranprasilanlddn

5.fnfeL3Emen luiEegsaagnaen

dutlfiimau

1.4fiusaNgandaLA A NLNY

o a

Hmzidaya

dunnsRuNI89U

1. NNWT89N1

2.U5utlgemeanu

SLAUANANY
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JuUseanae (Budget)

nuanAT iaas
Andedns 500 UMW
ANTINEILANANT 1,000 UM
AmIIaN1eviestfiiinig uaz ECT 43,600 UM
UNIAANIAD)
£1 Donepezil (5mg) IpFuaiuayuaINUsm Eisai
¢11 Seroquel (200 m@) IPFuATIEUAINLIEE AstraZeneca
#11 placebo (WAAZ 31N AU 252 LilA) 756 UM
AR T ATZANS UAZILL ALY 1,500 U

EAPEN 47,356 U
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unin 4

NAaNISANEI

Y

Woyanlilve il e

a

filaalsmannnluseas active phase Muwngiaanld ECT Tunsfnuuazoyis
a dl U ¥ 1 =2 o %:/ 1 o
Augannaz gUaeidfun19AnE) UUNINA 20 AY LTUNGUNAABIAIUI 10 A LAY
NANAILIAN 411U 10 AU dagafiugiuuazdnsaiznisnatinieunsineaesdtaeisaes

naNuans 3R 1uaA19997 2 AINATAL

Affthanileneungunnae s iy Donepezil lulsnnanusulaiings gilaeisne
dl ' A o o 1 1A & a oa -dl
aulainudnfilantszansanieniele uazlinudadinanisnganaiestfimnislaci

RRIEG

! = oy v Ay = ! °
sendnennsdnen Afiaelungunaaes 1398 fFasaanainnisAnenaunuue
AN ECTILudq 8 A3Y LHasandl severe cognitive impairment wazdgiloglungs
AYLIAN 5 918 NIFa9RaNannNIIANHINeuNIMLA Wasana severe cognitive impairment

UL IPERaNaNNNIFAABINAIAINNT ECT 1liaa 6 ATIIUIN 2 AL, 8 ATY 41101 3 AL
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¥

A91ed 1 feyaiuguaesiileneunisinm
Donepezil Placebo p Value
Characteristics (n=10) (n=10) between group
AL/SREAY mean+SD AL/EREAY mean+SD
LN 1.00°
il 5/50 4/40
YN 5/50 6/60
an8)(T) 29.6+8.03 35.5+8.55 0.129°
ANTUNINANTE 1.00 °
Tam 9/90 10/100
Uald] 1/10 0/0
1TATB 1.00 °
ne 9/90 9/90
au 1/10 1/10
AN 1.00°
Tadlsznauandw 7/70 7/70
isrneuendn  3/30 3/30
ANTANEN 1.00 *
Usrau 1110 1/10
Jeenauwll  9/90 9/90

a. Fisher's exact test, two-tailed

b. Unpaired t-test, two-tailed
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Donepezil Placebo p Value
Characteristics (n=10) (n=10) between group
AUAREAT  mean+SD AU/AREAT  mean+SD
Usznmgfilag 1.00°
gilaeuan 2/20 3/30
glaelu 8/80 7/70
schizophrenic subtype 1.00a
paranoid 9/90 9/90
disorganized 110 110
age of onset 21.90+4.70 26.60+6.34 0.076"°
i:ﬂmmﬁﬁluﬂfm (1) 7.75+8.18 8.90+6.15 0.727°
srazinataeiiaqiii (Ju) 33.50+29.40 95.8+114.60 0.116 "
SunuARTIASTN ECT(ﬂ;“q) 12.00+0.00(n=2) 18 (n=1)
DATMAY ECTﬂ%\iqmﬁﬂﬂ(Lﬁﬂu) 6.50+7.10 (n=2) 13 (n=1)
A1 BPRS 18.30+5.19 18.50+4.09 0.925°
A1 HAM-D 4.80+1.75 5.10+1.52 0.688"°
A1 MMSE 24.50+3.34 24.90+3.93 0.809°
Time orientation 41413 3.5+1.7 0.388"°
Place orientation 5.0+0:0 4.9+0.:3 0.343°
Immediate memory 3.0+0.0 3.0£0.0 -
Concentration 2.3+16 26419 0.709°
Naming object 2.0+0.0 2.0+0.0 -
Recall object 1.4+1.3 1.6+1.2 0.728"
Repeat phrase 1.0+0.0 1.0+0.0 -
Praxis 4.0+0.0 4.0+0.0 -
Writing 0.940.3 0.7+0.5 0.200"
Visuospatial 0.8+0.4 0.7+0.5 0.100b
Aword recall 6.50+1.61 6.03+1.75 0.543°
A1 delay recall 5.30+2.71 4.60+2.01 0.520°
A" logical memory | 11.00+8.27 12.10+7.67 0.761°
A" logical memory |I 8.20+7.84 7.10+6.47 0.736 °
AN trailmaking A 73.90+28.19 57.50+32.94 0.247°

AN trailmaking B

175.50+125.97

195.50+114.95

0.715°
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a | o aa o ] o
A1519N 2 (F19) @ﬂ‘]ﬂm:m’]\‘]ﬂ@uﬂﬂl@\?HﬂQﬂﬂﬂuﬂW??ﬂﬂq

Donepezil Placebo p Value
Characteristics (n=10) (n=10) between group
AWSEREAy  mean+SD AWEREAY  mean+SD
AN reaction time 384.70+160.69 510.30+411.28  0.387 °
AN digit forward 10.00+1.82 11.2+1.23 0.102 °
A1 digit backward 4.30+1.49 5.6+2.12 0.130°

a. Fisher's exact test, two-tailed

b. Unpaired t-test, two-tailed

RINANTIT 1 WAL 2 DAY TayANUTILLATANEIUENNARENIMHANE1NIT
Snunaesdiheisaasngu wugn LA nuanAiuesWRTIAATYUN9EDR (0<0.05) 919
TUFuWA, 91 A0NUNNANIA , @RTE , 82TW , N19ANET , Ussimiilaauanvialu

schizophrenic subtype , age of onset , 281219871198 WATAN cognitive score lﬁiﬁx‘]“’]
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Efficacy

Between-treatment group comparison(complete case)

Cognitive function ﬁ’ﬂuﬁi’]\‘lj

\WeLWie cognitive function Fwpnge) szudnangunaaes ez nguAtuAx g
1fF1 MMSE, MMSE usiaz item , word recall, delay recall ,logical memory | ua i

trailmaking A 4az B a1 ECT AL 6 LA 12 AT WARGAIANINNT 3 WAZ4 ANNANAL

m1519713 Between-treatment group comparison of various cognitive means after 6" ECT

Donepezil(n=10) Placebo(n=10) P value
Measure Mean+ SD Mean+ SD between group
MMSE score(all)
Baseline 24.50+£3.34 24.90+3.93 0.809a
6" ECT 21.30+3.47 21.80+3.39 0.415 °
I\/Il\/ISEscore(item)6thECT
Time orientation 2.2+1.5 O+ 0.404 °
Place orientation 4.7+0.9 4.6+0.7 0.358 °
Immediate memory 3.0+0.0 3.0+0.0 -
Concentration 1.8+1.5 2.6+2.1 0.158 °
Naming object 2.0£0.0 2.0+0.0
Recall object 0.7+1.1 0.9+1.3 0.379 °
Repeat phrase 1.0+0.0 1.0+0.0
Praxis 4.0+0.0 4.0+0.0 -
Writing 1.0+0.0 0.8+0.4 0.171 °
Visuospatial 0.9+0.3 1.0+0.0 0.105 °
Word recall
Baseline 6.50+1.61 6.03+1.75 0.543 ?
6" ECT 5.36+1.65 5.80+1.62 0.208 °
Delay recall
Baseline 5.30+2.71 4.60+2.01 0520 "

b
6" ECT 1.70+1.77 2.3042.11 0.193
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M1519713(518)Between-treatment group comparison of various cognitive means after 6"ECT

Donepezil(n=10) Placebo(n=10) P value

Measure Mean+ SD Mean+ SD between group
Logical memory |

Baseline 11.00+8.27 12.10+7.66 0.761°

6" ECT 8.30+7.41 9.70+6.73 0.375"
Logical memory |l

Baseline 8.20+7.84 7.10+6.47 0.736"

6" ECT 2.10+5.13 2.50+4.38 0.325°
Trailmaking A

Baseline 73.90+28.19 57.5+32.93 0.247°

6" ECT 86.50+59.49 59.00+24.59 0.216°
Trailmaking B

Baseline 175.50+125.97 195.50+114.95 0.715 °

6" ECT 297.00+205.71 184.00+103.59 0035"

a. unpaired t- test, two tailed
b. ANCOVA ,one tailed

*  p<0.05 between treatment group comparison

i v
AINANII99 3 UG MAY ECTATL 6 AFI NANNAABIHAN trailmaking B 44091

o o

NaxN ALANEENIRTEA1ATYNI9EDRA (p<0.05) IneiAncognitive score A lailAYINUANFNS

@

o  ar

AuatialdAnyn e fiRTENaNanNgu(p =0.05)



m1519914 Between-treatment group comparison of various cognitive means

after12" ECT

Donepezil(n=9) Placebo(n=5) P value
Measure Mean+ SD Mean+ SD between group
MMSE score
Baseline 24.50+3.34 24.90+3.93 0.809°
12" ECT 22.33+3.35 18.60+3.97 0022°"

MMSEscore(item)12"ECT

Time orientation 2. Lt 0.83+1.2 0.056 b
Place orientation 4.66+1.3 4.5+0.8 0.411 °
Immediate memory 3.0+0.0 3.0+0.0 -
Concentration 21+1.8 1.3+1.9 0.214 °
Naming object 2.0+0.0 2.0+0.0 -
Recall object 1.4+1.3 0.5+1.2 0.077 °
Repeat phrase 1.0£0.0 1.0+0.0 -
Praxis 4.0+0.0 4.0+0.0 -
Writing 1.0+0.0 0.7+0.5 0.156 °
Visuospatial 1.0+0.0 1.0£+0.0 -
Word recall
Baseline 6.50+1.61 6.03+1.75 0.543°
12" ECT 6.44+1.72 5.33+3.27 0.372"
Delay recall
Baseline 5.3042.71 416042.01 0.520 "
12" ECT 1.89+1.90 1.20+1.79 0.435"

Logical memory |
Baseline 11.00+8.27 12.10+7.66 0.761°
12" ECT 10.77+7.77 6.20+8.76 0.213°
Logical memory |l
Baseline 8.20+7.84 7.10+6.47 0.736

b
12" ECT 1.33+2.91 1.60+3.58 0.175



A151974 (5i8) Between-treatment group comparison of various cognitive means

after12" ECT

Donepezil(n=9) Placebo(n=5) P value
Measure Mean+ SD Mean+ SD between group
Trailmaking A
Baseline 73.90+28.19 57.5+32.93 0.247°
12" ECT 65.44+24.07 131.00+134.65 0042°
Trailmaking B
Baseline 175.50+125.97 195.50+114.95 0.715°
12" ECT 250.004176.41 353.00+249.46 0.341"

a. unpaired t- test, two tailed

b. ANCOVA ,one tailed

*

p< 0.05 between treatment group comparison

AN AN 4 WL UA9 ECT ASY

1 = o [ aa

1 12 NguUNARBINAT MMSE gandnguaLnN
BENNHNTIIANATYNNAD A (p<0.05)

WAZHA trailmaking A FANNINGNAILANEENINTIIANATY

o

NNENATUAY (p<0.05) Ineifirn cognitive score @ kiNAYNUANG A AUTEINNGH

Attention

WalFaLauan reaction time WAz digit span #ad ECTATIN2,4,6,8,10 LAz 12

Iinassgiin 1 uaz2 pauane
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519 1 uans reaction time MA3%IN ECT usiazAiaufFaumeussnanings

Reaction time(seconds)

DV
1200 5 = Tr
1000 "o - §
C ‘6 Qr\ g L =
800 += SR . =
500 = 7 E/i/., —e— Donepezil
400 A
200
O 1 1 1 1 1 1
0 2 4 6 8 Mo 10
ECT

a. Unpaired t-test ,two tailed

b. ANCOVA ,one tailed, between treatment after 2™°,4"6",8" 10", 12" ECT

5119 2 uand digit span score 18971 ECT usiazAiafFeumeussndnangs

Digit span score

12 — = o
10 e *® *—— o
8 % ? % % § g g || —— DF-Doneperil
. [ i % i " |-=DF-Placebo
° L DB-Donepezil
4 — —— DB-Placebo
& m 5 m Iy Iy iy DF=digit forward ,
0 . . . , : , DB=diait backward
0 2 4 6 8 10 12
ECT

a. Unpaired t-test ,two tailed

b. ANCOVA, one tailed, between treatment after 2nd,4m,6m,8m,10m,12m ECT

ANgU? 1 uaz 2 wudn AN reaction time waz AN digit span 1AM ECT usiazAalal

o

HANLANANAUsENININguat il A ATYn 98l (p=>0.05)
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Survival analysis,between- treatment group comparison

lunsiinsesaiiiflaesuunildhisunsnegauaunisiinen Aev ECT Asy
12 axaldilesannd severe cognitive impairment ﬁ@xmmmwﬁmﬁﬂﬂ Inaldinneinag
nazduan vsenasaNNnAnsieiuiu 154 Ing AMMMMSE Heandn 24 azuuy Hatsngdn
fihelungunmaes 1 718 Afeseenanmsinereutiuuandeatniin ECTIudn 8 A5
waziiftlaelunguasunn 5918 fifeseenainnisinsriausiua eeanannnsine
udeanmin ECT Tuludn 6 Afadnuan 2 an, 8 Ase Suau 3 au Wlerinadilfinaiady
survival curve WAAIANNALTLELBA LA AdILA U a8 TSl severe cognitive

impairment fauanalugly 3

o

519 3 survival curves” waaeAINANTUSTIRATLERdINI UL NET AN severe

cognitive impairment

Q
| | \ \J
(\ A f)b
\J/ \{
80
o
60 % 2
[ (0]
= b
-
o .
40 =R
8 E
o g O Donepezil
2 5 Ii Placebo
> o
O (@]
0 | | | | |
baseline 2 4 6 8 10 12 ECT

a. Kaplan-Meier survival curves
b. The two survival curves are significantly different (Tarone Ware statistic = 3.87, df=1,

p=0.0492)

]

! v
a1ngU#l 3WL91 survival curve 18TIABINANNANNWANFANITUBLI T AN ATy

NWADH (p < 0.05)



Intention-to-treat analysis ,between-treatment group comparison

Cognitive function ﬁﬁuﬁh\‘l"]
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\Havin intention to treat analysis Tnetin cognitive score ARIgATINEINAWAANAIN

= vy Ao L . . a o Y ~
ﬂq?ﬂﬂHqTﬂQQﬂQﬂWN severe cognitive impairment NNLATIENTINAIE LL@?F;IULVIEI‘LIN@

cognitive score SEUINNGNNARDY UASNANAILAN a1 ECT Asy 12 A% Tnald

ANCOVATSNAFIRA13197 5

M1519%5 Intention-to-treat analysis between-treatment group comparison of various

cognitive means after12" ECT

Donepezil(n=10)

Placebo(n=10)

P value

Measure Mean+ SD Mean+ SD between group
MMSE score
Baseline 24.50+3.34 24.90+3.93 0.809
12" ECT 22.383+3.35 18.60+3.31 0.002 o
MMSEscore(item)1 2"ECT
Time orientation FO+18 1.0+14 0.122 °
Place orientation 4.6+1.3 4.3+1.1 0.249 °
Immediate memory 3.0+0.0 3.0+0.0 -
Concentration 2.0+1.7 1.2+1.6 0.086 °
Naming object 2.0+0.0 2.0+0.0 -
Recall object 1.3+1.3 0.4+0.9 0.018 o
Repeat phrase 1.04+0.0 1.0+0.0 -
Praxis 4.0+0.0 4.0+0.0 -
Writing 0.9+0.3 0.8+0.4 0.467 °
Visuospatial 0.9+0.3 1.0+0.0 0.105 °
Word recall
Baseline 6.50+1.61 6.03+1.75 0.543°
12" ECT 6.44+1.72 5.73+2.30 0.477 °
Delay recall
Baseline 5.30+2.71 4.60+2.01 0.520 "
12" ECT 1.89+1.90 0.60+1.35 0.107 °
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m1519%5 (58) Intention-to-treat analysis between-treatment group comparison of

various cognitive means after12" ECT

Donepezil(n=10) Placebo(n=10) P value
Measure Mean+ SD Mean+ SD between treatment
Logical memory |
Baseline 11.00+8.27 12.10+7.66 0.761°
12" ECT 10.77+7.77 8.00+7.09 0.212°
Logical memory |l
Baseline 8.2047.84 7.10+6.47 0.736
12" ECT 1.33+2.91 0.80+2.53 0.423°
Trailmaking A
Baseline 73.90428.19 57.5+32.93 0.247°
12" ECT 665.44+24.07 92.00+99.53 0.156"
Trailmaking B
Baseline 175.50+125.97 195.50+114.95 0.715°
12" ECT 250.00+176.41 262.00:+207.63 0.287"

a. unpaired t- test , two tailed

b. ANCOVA, one tailed

*

p< 0.05 between treatment group comparison

ANA999 5 Tne intention-to ~treat analysis w191 NANNAAEY HAT MMSE
score gaNINgHAILIANBL WA ATYN AT A( p<0.05) Tnt item 289 MMSE NuAnsing

o 1% A 1

fiuneinaltladnAty Aa Adrecall object Winti Tuanizh A1 word recall, delay recall ,

. . . . . . ] ' [
logical memory |, logical memory Il ,trailmaking A LWAag trailmaking B TalAansuansnarii

NNANHTTNINEBINGN

Attention
\WaulFaniieuAl reaction time Ua¥ digit span $eM3NAINGNNAIIN ECT

2,4,6,8,10U8% 12 AT IAUAALN 4 Uaz 5 AuAIAL
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5119 4 Intention—to-treat analysis wans reaction time #&4¥iN ECT usiazAisufFeume
TENINNGN

Reaction time (seconds)

900
800 —

700 /./.74/7
600 =

s e ;
500 l/'/[ /; — —e—Donepezil
400 r 24_____:4/92 g o Z —m— Placebo
300 3 T = ' &
200 = % = =
e
100 =
O T T T T T T
0 2 4 6 8 10 12
ECT

a. Unpaired t-test ,two tailed

b. ANCOVA, one tailed, between treatment after 2",4",6" 8",10",12" ECT
1 v
gﬂﬁ 5 Intention-to-treatitdMd digit span scoreANNIECT LLAAEAI L‘].@ﬂ‘]_ll,ﬁﬂ‘]_l?zw)’mﬂzgm

Digit span score

12 SIS
s o e
10 -—o—o——0 il > . |
8 T— = - E : E = | ——DF-Donepezil
I I T I I I I
5 . . 0 < i B ©  |-=—DF-Placebo
| DB-Donepexzil
4 — — DB-Placebo
2 5 3 & 2 » = 3
S o 1S S 1S S = DF=digit forward
S
0 | | | : | ' DB=diait backward
0 2 4 6 8 10 12
ECT

a. Unpaired t-test ,two tailed

nd ,th ith Sth

b. ANCOVA ,one tailed, between treatment after 2™ ,4",6" 8",10",12" ECT
ANgU7 4 uaz 5 intention-to-treat analysis WL91 AN reaction time WAz digit

span W&win ECT uslazadsldiaanuunnsneiuetineliadAnynieaifssudnangy
(p=0.05)



Within-treatment group comparison(complete case)

Cognitive functioné’ﬂuﬁiwj
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r . . o W S
nsilaauiLasaed cognitive score AN srudnananldiuen uazidalafuenly

v v 1 v
AU ECT AsU 6 uaz 12 AT ludilaausiaznguiiu wanslunnaaine uas 7 muandufiall

m1519% 6 Within-treatment group comparison of various cognitive means after 6" ECT

Donepezil , n=10

Placebo,n=10

(mean+SD) (mean+SD)
Measure Baseline 6 ECT Baseline 6" ECT
MMSE (all) 24.50+3.34 21.30+3.47** 24.90+3.93 21.8+3.39**
Time orientation  4.1+1.3 L RE+ 3.5+1.7 1.9+1.1*
Place orientation 5.0+0.0 4.7+0.9 4.9+0.3 4.6+0.7
Immediate memory3.0+0.0 3.0+0.0 3.0+0.0 3.0+0.0
Concentration 2.3+1.0 1.8+1.5 2.6+1.9 2.6+2.1
Naming object  2.0+0.0 2.0+0.0 2.0+0.0 2.0+0.0
Recall object 1.4+1.3 it 1.6+1.2 0.9+1.3
Repeat phrase 1.0+0.0 1.0+1.0 1.0+0.0 1.0£1.0
Praxis 4.0£0.0 4.0+4.0 4.0+0.0 4.0+4.0
Writing 0.9+0.3 1.0+0.0 0.7+0.5 0.8+0.4
Visuospatial 0.8+0.4 0.9+0.3 0.7+0.5 1.0+0.0
Word recall 6.49+1.61 5.36+1.65 6.03+1.75 5.80+1.62
Delay recall 5.304+2.71 1.70+1.77** 4.60+2.01 2.30+£2.11**
Logical memoryl 11.00+8.27  8.30+7.41 12.10+7.67 9.70+6.73
Logical memoryll 8.20+7.84 2.10+5.13* 7.10+6.47 2.50+4.38*



A1519% 6(s8)Within-treatment group comparison of various cognitive means after 6"
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ECT
Donepezil , n=10 Placebo,n=10
(mean+SD) (mean+SD)
Measure Baseline 6" ECT Baseline 6" ECT
Trailmaking A 73.90+28.19 86.50+59.49 57.50+32.94 59.00+24.59

Trailmaking B 175.50+125.97 297.00+205.71 195.50+114.95 184.00+103.06

* Paired t-test , p<0.05 compared with baseline

** Paired t-test , p<0.01 compared with baseline

aNAsaT 6 Wudn il ECT psadi 6 gilosngumaags JA1 MMSE time
orientation item 123 MMSE ,delay recall lLla¥ logical memory Il score AnAIRENIN
ﬂﬂéﬁﬁmmmaﬁlﬁmﬁﬂuﬁu baseline ( p < 0.05) FWALATINGNAILAN ATlAMMSE
,time orientation item 283 MMSE ,delay recall lag logical memory |l score ANAIRENSN

WadAnyneadAllalnauni baseline i ( p <0.05)
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M1519N7 Within-treatment group comparison of various cognitive means after 12" ECT

Donepezil , n=9 Placebo,n=5
(mean+SD) (mean+SD)
Measure Baseline 12" ECT Baseline 12" ECT
MMSE 24.78+3.42 22.33+3.35™ 23.60+4.10 18.60+3.94*
Time orientation  4.0+1.3 211411 * 3.0+0.2 0.8+1.2*
Place orientation 5.0+0.0 4.6+1.3 4.8+0.4 4.5+0.8
Immediate memory 3.0+0.0 3.0+0.0 3.0+0.0 3.0+0.0
Concentration 2.4+1.7 2.1+1.8 2.3+1.8 1.3+1.9
Naming object 2.0+0.0 2.0+0.0 2.0+0.0 2.0+0.0
Recall object 1.6+1.3 1.4+1.3 1.3+1.2 0.5+1.2
Repeat phrase  1.0+0.0 1.0£0.0 1.0+0.0 1.0+0.0
Praxis 4.0+0.0 4.0£0.0 4.0+0.0 4.0+0.0
Writing 0.9+0.3 1.0£0.0 0.5+0.5 0.7+0.5
Visuospatial 0.940.3 1.0+0.0 0.7+0.5 1.0£0.0
Word recall 6.74+1.51 6.44+1.72 5.60+0.98 5.33+3.27
Delay recall 5.56+2.74 1.89+1.90* 3.60+1.82 1.20+1.79**
Logical memoryl11.6748.49  10.78+7.77 9.40+6.73 6.20+8.76
Logical memoryll 8.78+8.09 1.33+2.92* 4.40+4.98 1.60+3.58
Trailmaking A 71.00+£28.27 65.44+24.07 64.00+41.74  131.00+134.65
Trailmaking B 142.79+76.20 250.00+176.41 227.00+£157.27 353.00+249.46

* Paired t-test , p<0.05 compared with baseline

** Paired t-test , p<0.01 compared with baseline

RINANTNT 7 WLFIIUAINN ECT 12 AT NgunaaasilA1 MMSE time orientation
item 289 MMSE, delay recall waz logical memory |l score anaIaeNIl g Atyn eans
ey baseline (p<0.05) Tuanue NGNALIANIAIMMSE time orientation item 2189

MMSE uazdelay recall anasaeinsidadnAryniannlaiie iy baseline (p<0.05)
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Attention
dl a 'S dl R . . . 1 1 %
WadlATdnIsllasuulasaad reaction time wag digit span 1¥¥INeAaUNT 1N

waziialenliau ECT A1 2,4,6,8 11004y 12 A59 IALAGAIA13199 8 , 9

M15197 8 LARAN reaction time ,digit span score 284ng: Donepezil ﬁmmﬁi’]ﬂ

WFeuie Uiy baseline *

ECT

Measure baseline 2 4 6 8 10 12

Reactiontime ~ 384.7+160.7 393.1+133.4 423.9+4223.9 525.3+412.6 569.5+462.7 506.6+496.2 429.0+234.7

Digit forward 10.0+1.8 10.2+1.5 10.3+1.6 10:3x1%8 10.0+1.4 10.3+1.5 10.3+1.4
Digit backward 4.3+1.5 4.611.4 41414 4117 3.8+1.1 4.1+0.9 3.9+0.9

* Paired t-test , p = 0.05 compared with baseline

M15797 9 LARIAN reaction time ,digit span score U8NgH placebo ﬁmm[ﬁi’]\‘l“]

wFauie Uiy baseline

ECT
Measure baseline 2 4 6 8 10 12
Reaction time 510.3+411.3 539.9+369.4 587.8+502.0 662.7+602.5 764.4+643.0 859.2+774.4 1058.4+1096.2
Digit forward ~ 11.2+1.2 11.1+1.4 11.1+1.4 11.4+0.8 11.041.4 ~ 11.2+1.3 10.4+1.3
Digit backward 5.6+2.1 46+15* 48+2.3 4.9+2.3 41418 3.6+0.9 4.6+3.1

* Paired t-test , p < 0.05 compared with baseline

! v
AINANIN 8 WA 9 WLIIINGNNAREY LAz NquALIAN THHNNIana89A1

reaction time WA digit spanfAANNANATYNINATA ( p=0.05) a1 ECT luusiazass

a

anudu A" digit backward #a3 ECT A3SH 2 984NgH placebo NAAAAAIATN baseline

o o

aznaliadATYNNaNRA( p<0.05)



Intention-to-treat, within-treatment group comparison

Cognitive function 51”11&[51"1@’!
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\Havi1 intention to treat analysis Ing1tin cognitive score ATIGATINENBUEANATN

= o aa . . . a - o -
ﬂ’]ﬁ‘ﬂﬂ‘]ﬂ'qﬂ@\ﬁaﬂ'lﬂwm severe cognitive impairment 4NALATIENTINADE Lﬂ?ﬂULWﬂUN@

cognitive score Wan1 ECT AL 12 AT fluAn baseline Tnald paired t-test lHnamani1319

7110

M1579% 10 Intention-to-treat analysis within—treatment group comparison of various

cognitive means after 12" ECT

Donepezil , n=10 Placebo,n=10
(mean+SD) (mean+SD)

Measure Baseline 12" ECT Baseline 12" ECT
MMSE 24.50+3.34 17043574 ** 24.90+3.93 18.6+3.31*
Time orientation 4.1+1.3 1.9+1.2* 3.5+1.7 1.0+1.4*
Place orientation 5.0+0.0 4.6+1.3 4.9+0.3 4.3+1.1
Immediate memory 3.0+0.0 3.0+0.0 3.0+0.0 3.0+0.0
Concentration 2.3+1.6 2.0£1.7 2.6+1.9 1.2+1.6
Naming object 2.0+0.0 2.0£0.0 2.010.0 2.0+0.0

Recall object 1.4+1.3 1.3+1.3 1.6+1.2 0.4+1.0*
Repeat phrase 1.0+0.0 1.0x1.0 1.0+0.0 1.0+£1.0
Praxis 4.0+0.0 4.0+4.0 4.0+0.0 4.0+4.0
Writing 0.9+0.3 0.9+0:3 0.7+0.5 0.8+0.4
Visuospatial 0.8+0.4 0.9+0.3 0.7+0.5 1.0+0.0
Word recall 6.49+1.61 6.10+1.96 6.03+1.75 5.73+2.30
Delay recall 5.304+2.71 1.70+1.89 ** 4.60+2.01 0.60+1.35**
Logical memory | 11.00+8.27 9.90+7.84 12.10+7.67 8.00+7.09
Logical memory Il 8.20+7.84 1.20+2.78 ** 7.10+6.47 0.80+2.53*
Trailmaking A 73.90+28.19  82.90+59.68 57.50+32.94 92.00+99.53

Trailmaking B 175.50+£125.97 291.00+210.88

195.50+114.95 262.00+207.63

* Paired t-test , p<0.05 compared with baseline

** Paired t-test , p<0.01 compared with baseline
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v
1%

anan31ait 10 Taeld intention-to-treat analysis wudnwds ECT asait 12 gl
NANNAABY HA MMSE time orientation item 499 MMSE ,delay recall ua logical
memory Il score ammfamqﬁﬁmﬁﬁﬁmmmﬁﬁLﬁ'mﬁﬂuﬁu baseline (p<0.05) Iumm:ﬁﬂ@jm
ﬂQU@Nﬁﬁ’]MMSE ,time orientation 9183 MMSE ,recall object 194 MMSE ,delay recall La
logical memory Il score @mNQQﬂﬁdﬁﬁﬂﬁﬂﬁﬂ;wqdmaﬁLfllmﬁf;n_lﬁ/u baseline (p<0.05)

Attention

dle%n intention -to -treat analysis 3ipszinnsilaeniulagaes reaction time
uae digit span naunislsenuaziilaldenlilau ECT Asu 2,4.6.8 10uaz 12 A%a 1A s
AR 11, 12
A1579% 11 Intention-to-treat analysis LW@AYA reaction time ,digit span score 184NGH

Donepezil Maasneifse Ly baseline

ECT

Measure baseline 2 4 6 8 10 12

Reaction time 384.7+160.7 393.1+133.4 423.94223.9 525.3+412.6 569.5+462.7 384.7+160.7 545.1+428.7
Digit forward  10.0+1.8 10.2+1.5 10.3+1.6 10.3+1.3 10.0+1.4 10.1+1.6 10.1+1.5
Digit backward 4.3+1.5 4.6+1.4 4.1+1.4 41+1.7 3.8+1.1 3.9+1.1 3.7+1.1

*

Paired t-test, p < 0.05 compared with baseline

A1519% 12 Intention-to-treat analysis LL@AIAA reaction time ,digit span score m@qmjm

placebo ﬁmm&i’mmﬂ?ﬂmﬁﬂuﬁu baseline

ECT
Measure baseline 2 4 6 8 10 12
Reaction time 510.3+411.3 539.9+369.4 587.8+502.0 662.7+602.5 680.9+593.9 714.5+655:6 813.0+848.5
Digit forward™  11.241.2 111414 11.1+1.4 11.4+0.8 11.141.0 11.241.0 10.8+1.1
Digit backward: 5.6+2.1 46+15* 48+2.3 49+2.3 42+16*  3.9+0.9% 4.4+2.2*

*

Paired t-test, p < 0.05 compared with baseline

AINAN9NN 11 uaz 12 nudingunaaed IEN19anas289A reaction time waY

)

digit spanNRAMNANATYNNERR (p=>0.05) HAIIN ECT Tuusiazais Tuanisiinguacuax

(34

o o

AN digit backward #&4 ECT A5 2, 8, 10 LAz 12 aAA9aN baseline ag9Niad1Aty

b

NWADF (p<0.05)
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Adverse effect

211511961
n191l921dudn Donepezil sinliTlasaanntsnaARsiae i Inas i Bendie
ANAZLWU BPRS 751914484N 4§ levhn ECT Aw 6 uaz 12 Ads famnsei 13 uaz
WRenilenAn BPRS 3ednaniensin ECTuazmaan1sv ECT 1tluda 6 uay 12 A% luusas
nax FKap99T 14

A15199113 Between-treatment group comparison of mean BPRS score after 6"and12"

ECT
Donepezil(n=10) Placebo(n=10) P value
Measure Mean+ SD Mean+ SD between group
BPRS score
Baseline 18.30+5.19 18.5+1.29 0.925°
6" ECT 10.20+5.09 5.90+3.63 0.050 "
12" ECT 4.33+3.12 4.80+1.10 0.772°
a. Unpaired —test , two tailed b. ANCOVA

AMNATTIN 13 WU AMBPRS M7 ECT 6 haz12 A5a liddAanuiansnai

1 o o0 o aa

BENNULANAYNNANATLUINNGN (p=0.05)

m‘maﬁ14Within—treatment group comparison of mean BPRS scores after6"and12" ECT

BPRS score (mean+SD) P value *
group Baseline after ECT compared with baseline
6" ECT

Donepezil , n=10 18.30+5.19 10.2+5.09 0.008

Placebo,n=10 18.50+4.09 5.90+3.63 0.000
12" ECT

Donepezil , n=9 18.67+5.36 4.13+43.12 0.000

Placebo ,n=5 19.20+3.56 4.80+1.10 0.000

* Paired t-test ,compared with baseline

AINANTWN 14 NUFIIIAINGNRNITAARILDY BPRS scorendanin ECT 6 waz 12

o o aa

AFLUTELEUNL baseline agnaldadAynNaia (p<0.05)
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] a a

n17tsvilueadnaAeaa8d8n Donepezil NHNARLsANTATa9 ECT WAz
Quetiapine Tun135n#181113 psychotic Bneenelagniegan AeN1TLTaLNELIRIAYN
Quetiapine Nk lun135nE1a1N19 psychotic senanelilarivaaengs wudingunaaedlisy
£11 Quetiapine Ineiade 350 + 84.98 mg/day (mean + SD) mjmmu@ﬂﬁﬁ*um
Y x
i

Quetiapine Taaade 330 + 67.49 mg/day (mean + SD ) viail Tl AMNLANFN8921A

21 Quetiapine 7 lAFUszudegilaevivanangy (p=0.567)
UKU side effect rating scale

nstsuiiiunadnamesaenisinentagld UKU side effect scale wugilaedl

17 = ] a o ] | o a3 o d‘
NZW.I'NLﬂﬂ\?LLﬁ]@%ﬁJuﬁ&Lu@ﬂ’&fJuLL[ﬂﬂﬁ]’W\‘]ﬂullﬂ WA LALALAIANS19N 15

gilnaingu Donepezil 3 ALA rigidity TuAWINNNLANH 1AW NHFU Haloperidol
WLILAATEUINNITANE Lazil 1 ARALASU Haloperidol decanoate nauN13AN©N1 aN7ine

Begjtloe 65U Haloperidoliuu@aRiannIs dystonia $asisae)

@ ] i ~ ° X L A > |

Qﬂ')ﬂﬂqm Donepezil 3 ALH nausea TURIUUTNLINE 2 AUNRAINNTAGUE
naulduen Donepezil TeuadlAFuEH)a7NABIAUN severity 18991N19 Nnausea ANAY
47 ( baseline nausea score =3 ,3 ; 6" ECT score =2,1 : 12" ECT score =0,0 AMNANAL

ftlae)
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M15199 15 Between-treatment group comparison of number of patients with side effect

(according to UKU scale)

Donepezil Placebo p Value*
Side effect (n=10) (n=10) between treatment
AL/SREIAY AL/FaEnY
Psychic side effect
Concentration difficulties 7/70 3/30 0.081
Asthenia/Lassitude 3/30 2/20 0.628
Sleepiness/sedation 5/50 4/40 0.673
Failing memory 10/100 10/100 1.000
Depression 2/20 0/0 0.168
Tension/restlessness 3/30 2/20 0.628
Increased duration of sleep 3/30 2/20 0.628
Reduced duration of sleep 1/10 0/0 0.343
Increased dream activity 3/30 2/20 0.628
Emotional Indifference 0/0 1/10 0.343
Neurological side effect
Dystonia 1/10 0/0 0.343
Rigidity 3/30 0/0 0.081
Hypokinesia 0/0 0/0
Hyperkinesia/tardive 0/0 0/0
Tremor 3/30 0/0 0.081
Akathisia 0/0 0/0
Epileptic seizure 0/0 0/0
Paresthesia 0/0 0/0
Autonomic side effect
Accommodation disturbance 2/20 1/10 0.556
Reduced salivation 1/10 3/30 0.290
Nausea 3/30 0/0 0.081
Diarrhea 1/10 0/0 0.343
Constipation 1/10 0/0 0.343
Micturation disturbance 110 110 1.000
Polyuria/polydipsia 2/20 2/20 1.000

Orthostatic dizziness 4/40 3/30 0.779
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A15199 15 (K@) Between-treatment group comparison of number of patients with

side effect (according to UKU scale)

Donepezil Placebo p Value*
Side effect (n=10) (n=10) between treatment
AU/FatAy AL/FREIAY
Palpitation/tachycardia 3/30 110 0.290
Increased tendency to sweat 0/0 0/0
Other side effect

Rash 1/10 0/0 0.343
Pruritis 1/10 0/0 0.343
Photosensitivity 110 0/0 0.343
Increased pigmentation 0/0 0/0

Weight gain 2/20 2/20 1.000
Weight loss 0/0 0/0

Menorrhagia 0/0 0/0

Amenorrhea 0/0 0/0

Galactorrhea 0/0 0/0

Gynecomastia 110 0/0 0.343

Increased sexual desire 1/10 1/10 1.000

Deminished sexual desire 1/10 0/0 0.343

Erectile dysfunction 0/0 0/0

Ejaculatory dysfunction 0/0 0/0

Orgasmic dysfunction 0/0 0/0

Dry vagina 0/0 0/0

Headache 9/90 9/90 1.000

Physical dependence 0/0 0/0

Psychic dependence 0/0 0/0

*Fisher’s exact test , two — tailed
~ Y & Y A A oA .
ANAN9199 15 wamalfidiudn wadnareennyulfles@s failing memory(100%)
headache (90%),concentration difficulties (50%), sleepiness(45%) Wax orthostatic
dizziness (35%)ANATA1L Inean1991aAEInN AR INLA R AN AN A9 uaEiNg

edATysEnInangs (p = 0.05)
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Concomitant medication use

Tuszyinansfineniifilagld%u concomitant medication iitapaLANEINNGAR
vidaifiesnEnnadnaAeanen antipsychotic Fanun 7 Al Hunguneasd 4 AU Lay Ngu
AILIAN 3 AU LN RIS UANNANR 16

giloelungu Donepezil uaz Ngw placebo 1631 Antipsychotictiin@n uay
Dormicum tablet Lﬁ@mum\lmﬂﬁﬁ‘ agitation

giloelungu Donepezil 1431 Diazepam aflndnitasnnennis dystonia

é’ﬂ%ﬂmﬁﬁl Diazepam tablet, Lorazepam tablet Laz Rivotril tablet et

a1n13uauRlinaY uaz rigidity

A9199116 LARIAUIUE e lATY concomitant medication

Donepezil Placebo p Value *
Medication (n=10) (n=10) between treatment
AL/FaIA AL/ARLIAY
Antipsychotic drug
Haloperidol injection 1/10 0 0.343
Clopixol acuphase injection 0 1/10 0.343
Benzodiazepine
Diazepam tablet 2/20 0 0.168
Diazepam injection 110 0 0.343
Lorazepam tablet 2/20 3 0.628
Dormicum tablet 2/20 0 0.168
Rivotril. tablet 110 0 0.343

* Fisher ‘s exact test ,two tailed

ANAIT9N 6 WU T AN LANFANIR98RTIN13 1R ENconcomitant medication

atNdpAATYN At AsEuINaNgw (p=>0.05)
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anisiananisias

ﬂ’]‘iﬁﬂ‘]ﬂﬁﬁLﬂum?ﬁﬂ‘]ﬂﬂN@Vﬁﬂﬂaﬁﬂmm Acetylcholinesterase inhibitor Tunng
{laarii cognitive impairment AMNN9M1 ECT 4RQLSYa9ANAN29N19ANEN AD e
Uszifiusz@nanaans Acetylcholinesterase inhibitor Tugitlaeian dugedliiunisinm
fiar ECT  Gwwnenldnasin e ildzunasineason ECT Hnadnaiasdinu cognitive

anad azdenaliannsnld ECT snmidilae et endeaaenantqa

\WaulFauiiey baseline characteristics sxudwnauetaanls Donopezil i

o

{ dl ¥ 1 1 [ aa =2 ! 1 1 dl v
ﬂ@NVIiﬂ placebo VLNWUF’]Q’]JJLLD’]HIFI’NT]MVHQ@QM LAANDNITNAN ’)‘ﬂ?;I’N‘V]LLﬁNWJWN

q

% =X o ¥ Y dl ¥ o = [ 4 14 dl 1 dl A
pdnaAds M ideyan lsinunu Bauinaunuliuazlfuanungane

annsAnEwugadgiaelungs Donepezil 1 AL 1Az Jiloalungu placebo 5 Al

& Ry . . ) o a = o o > o
711U 6 AUNA severe cognitive impairment AUABNEIFNITANEINAINTTNT ECT ATNN 6

= ° = &KX o v o . . . g . .
TanaLuAIUIUNge 293 1EusBaYI1 intention-to-treat analysis HLBINA cognitive function
?:/ L% dl v a 61 % N N . dg/ 1 3|
score qugmmﬂﬂm NNATIENTINAE LATNARIN intention-to-treat analysis ynaziilu
nafiiluasennndnm s ilaaladtinaagavinauAnwezsevere cognitive impairment

1 %

a a K % a =® dal [~ o o ] Ve %’/ Q‘I VY @ 1 QI
Vlmmmum@mmmmnmmﬂudqummmm@ cognitive score navuaf iduasinea
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HaUad Donepezil °lumiﬁmﬁ'umﬂﬁmcognitive impairmentan
ECT

General cognitive function a1nA1 MMSE

Q1N intention-to-treat between-treatment group comparison Wann ECT msu

o o o

v
12 AFINLF1 NGNNARDY HA1 MMSE score g4n9NguAILIAN ateliltidAynieaa

(p<0.05) uazidausan item 289 MMSENRAINUANANNIZUINNGNE WUTT NGNNAaeY HA

= o o

recall object item N1g9ndNguALANBLSHNEANATYNNATH (p<0.05) Tnerliwwina
3

LANFANNTULINANIECT ATL 6 ASY 1ANAINT AMNRANI9ANEIAIN intention-to-treat

analysis within-treatment group comparison WU91 w91 MMSEUAY ECT AKN 6 waz 12

o o aa

v
109 1neTIAeINgNATHAI8RAaIaNAT baseline BEiNEANATUN AR uaz time

orientation 1l item wiea n l\/lMSEﬁwud’]ﬁ@imm@ﬂuﬁﬂqm%mmﬂ@;u wsidjtlae Tunga

muamvi”nffuﬁﬁmmmwmm recall object item $9uAQENGIN ECT 12 pfe Toelainy
N19aRAII8 recall object item AINAYT MMSE lungunaaas Anvaran1sANEAN survival
analysis 1lAT1=1NN9LNA severe cognitive impairment AINAT MMSE Feszeznansinglyl
wud ngunaaes Hlaniaiia severe cognitive impairment agndInguAILANaENIE

o

Wad1ATYNADA (p <0.05)

=] k3 % v @ 1 ¥ Yo ?/ 1 I oA
NANNTANEND19ALLAAS TITLTANAN LLmﬂQﬂwmmmﬂ@mz@mmmm general

cognitive function NWANANAUUAINT ECT AL 12 AFS A1NAT MMSEWsLHaLeN item 11us

azd21289 MMSE L&9nWL91 memory function LT cognitive function fuAaan A

v

wansinafiuszndnangy Inangunaaediiloyun memory impairmentids ECT 12 pfe tias
NIMNGNAILANAE NNTRIAATYNNETA uanaliitiugi Donepezil A11190AANILAA

[ ! v A = o Al M Yo X k .
memory impairment ann ECT 1@LN@LV}EUﬂUQM§J1@@UH”} UANAINWAN survival analysis
wans i 165uan Donepezil Hlan1aifin severe cognitive impairment aan ECT 161

v J S/dl M Yo
taandngnlalaFuen

nan13ANENd9suTanalifiiuandnen Donepezil@N1T0Ta8an memory

impairment adalildiduszazinarununasin ECT dszanne 12 afe nshanldualuszes

o

waseraflunezendesldszazinanlunseengna Asaziuldainnasldan Donepezil T
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neinmfilag Alzheimer's disease Gefasldrvazinanluniseannniteasiunaiduiy

(57) 289 lsAMIN NAUD cognitive impairment a1n ECT @:Lﬁ'mzﬁummqmmﬁmﬁl@ﬁ’]
ECT Snuaupsasnniy ﬁ\iﬁumiﬁiﬂLﬁum@m’mLLmﬂﬁmi:udﬂmmmjmﬁ@ﬁﬂ ECT A5 6
nSa 21 lUINNZITALIAYINIUUIITEY cognitive impairment A1n ECT £ laiguusasnniin

Tuszezuan uanldasluunnsnai

HANTTANEN A AN ANNERAAR IR LNTANNT8Y Levin Y, Elizur A, Korczyn

'
a o

AD (37)nnisnaaasingli physostigmine %ﬂuﬂu Acetylcholinesterase inhibitor Tu
stluuuan ilean ECT —induced memory disturbance Wi physostigmine 81117040
impairment a1n ECT lu@n14 memory Lﬁﬂuﬁumjs\l‘mﬁ placebo WARIAUANAN AL
ﬂ”l'a“ﬁmfnﬁﬁﬂ Levin Y LAZADMENLAN physostigmine d98/am impairment #11 orientation
sandae luanusiinnsAneitlainudn orientation 4 time wag place AzNANNLANANITL

FTNINNGH
Immediate memory InA7 word recall ua logical memory |

NANTTAN®IATN intention-to-treat analysis between —treatment group
comparison (complete case )44 ECT ﬂ%ﬁ 6 WAz 12 ldnumnumnAeiuasinai
WA ATYN AT RIENINNGH(p=0.05) 284A1 word recall 48 logical memory | ka¥aIN
intention-to-treat analysis within-treatment group comparison Wudﬂ%\mmﬂ@:Mﬁm word

recall A% logical memory | #1843 ECT S99 6 uaz 12 luans19ann baseline

AMNNANNIANE LmeﬂﬁLﬁudﬂéﬁiﬁﬁm Donepezil § immediate memory
impairment 1ﬂLLﬂﬂﬁiﬁQﬁUﬁ§ﬁ1§i1§§Uﬂﬁ uae ECT W lennWiAn immediate memory
impairment T9WElaufl nad lEannMMSE A laintnanaimnsietes immediate memory
FEUINNGNNAINT ECT pSafl 6 Uz 12 uazhinupauAnsneTes immediate memory

PAINN ECT 1T uieuiu baseline 19141
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Recent memory R9nA1 delay recall uag logical memory I

NANTTANEIAIN intention-to-treat analysis between-treatment group
comparison (complete case) #is ECT Aa#i 6 uaz 12 wudq;ﬁﬂqa%mmmjmﬁ A1 delay
recall LLag logical memory I laluAns1eii WAz ann intention-to-treat analysis within-
treatment group comparison wudﬁ%mmmjuﬁm delay recall was logical memory ||

o o [

ARAYAN baseline a8 NNTEAATUNNADRA 1A% ECT ATIN 6 waz 12

anuanisAnEuansliiud e s delay recall @1n ADAS —cognitive part WAz
logical memory Il 1N Wechsler memory scale(WMS) Wiiq91811 Donepezil lalgunsnan
n1917iA recent memory impairment 161 Sauanaefunslfuumegen MMSE dau recall
object lunsiineni] Anudafiaiuuansnases memory function szu379ng Tae Ngw
NARBY AINNTOAA memory impairment LAUAIN1INI ECT PSS 12 AALANANSTDSHAT
Ananns LU AGeLTAST W d1ansaeainelddn n13an133amemory Tnald ADAS
LAz WMS tThuflunisdautiast@anndinasin MMSE 1an faii ADAS 1az WMS Adtinas
# sensitivity 49n41 MMSE Tuatuzifeaiu MMSE 1nagil specificity Tun1sg memory
impairment N1NN91 ADAS Laz WMS Favtis HaTildann MMSE Auflunnsuanuunliaes
nN9LnA memory impairment 91 Donepezil AINNINAANITLAA memory impairment 1N
ECT edieurudililden ednslsfinna nisfinudangumanes fidn delay recall uaz

v 1
logical memory Il §4n971 ngNALAN Ws liHTA AT NaT AuWaadumaza U N 7

% a =) o 1 1 1 o aa 1
u'aﬂmuvl,ﬂ@\mﬂmuwmq AAMHNLLANANNNUNINADFAINA

Sequencing A1nAN trailmaking A uag B

NAN13ANEIAIN intention-to-treat analysis between-treatment group
comparison (complete case) 143 ECT ﬂ%?\‘lﬁ B uaz 12 Wudﬁi{ﬂfm%\mmﬂ@jmﬁ AN
trailmaking A 4az B llumAnmA19iY waz an intention-to-treat analysis within-treatment
group comparison wurjﬁ%mmmjuﬁm trailmaking A 4a B liunngA19an baseline 1144
ECT ﬁ%\‘lﬁ 6 wax 12

ANEANNIANEN AR n9vin ECT laivin s sequencing ability WAz N3
145081 Donepezil 1WA 19T AMNLANA184 sequencing ability e fieusunislaldEu

21
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Attention @1NA" reaction time WA digit span

NANTTANEIAIN intention-to-treat analysis between-treatment group
comparison (complete case) WL91 A1 reaction time , digit forward Way digit backward
e ECT 114 6 uaz 12 m%ﬂu’ﬁmmumm&iwﬁmwdwmju LATNARINNIIANEA intention-
to-treat analysis within-treatment group comparison W11 %mmﬂf\jmﬁﬁf] reaction time
wae digit forward ldluansneann baseline "me::‘ﬁ"mjm placebo HAN digit backward 1&4

M ECT 12,8, 10, 12 51 anasann baseline aeieildad1AtynNans (p<0.05) tnadn

ngx Donepezil liifinnsanasnede digit backwardusiagigln

ANEANTAN N RERS WA ECT 91091 attention span anaauadni ECT
2,8,10 ua¥ 12 A3 ANnA digit backward FenuHatimnzlungs placebo wintu atnglsf
FANLNERANTNN cognitive function At attention @9NAY score B LU reaction time
digit forward a2 attention item 289 MMSE score NAU lWLG1HN1TaAR9U29ANUANT A9
w1691 An digit backward Tunga placebo NdAaAAIAIN baseline § a1ainan
ECT v Al attention impairment tieidntiag agldAnidadnAnyiduung score wintiu
waz NM3inguDonepezil lHANIaAAIT8Y attention IaLNALITL baseline B1ALAANIN €1

Lo v o a { f | v WMo | N o 0 o
Donepezil Huwnltinnazanniaiia atention impairment 16 iews ldwudnddadrAnynis

S Ut /o . 19

anAanauiunguntdlden

NANNTANHNANL attention NlATlNdanRARIRUNNIANMNUR9 Calev A et al.(7)#
wuan ECT Tulimn11de attention aenglsfimunnsAineaes Calev A et al. ilunsdnsn
184 ECT ldudn 1 9% AngannmsAnsnilinanagann ECT 60 wnfiseiuszeasinansneriuly

= XK o A o o = iy o ¥ A o .

nsAneAuiumauanin liuansAns R asnaiuld insaziladn attention Tuszaizina

1 14
A9 ECT Nununansiaunnlef attention Alulnsias
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n@"lnmmDonepezil lun19am cognitive impairment aan ECT

HAUBSECT §ia cognitive function AINNNIANEAY WLI9N N13¥ ECT 6 uay 12 A
M NkansznuAe memory aeinadaLan Taeri cognitive function ﬁmﬁiu( sequencing
attention ,visuospatial )l l#5unansznuatinataau 1linuasmemory Fidn Ao recent
memory annisagasingld ADAS-cog @91 delay memory uas WMS @21 logical
memory | Iummzﬁ immediate memory £ intact @glj Lﬁ@ﬂ‘-ﬂﬂimmediate memory u

function 189dN8INFBIRAR working memory 7 prefrontal lobe tudausuiingeyL fauu

'
=

trailmaking A U8z B gaduuunadeuneanAe sequencing ability baE executive

=&

function Tun19vn9u Suiludend frontal lobe FuRnTaUagiduiY (55) avagilddn nevin

q

ECT ldldNuamani13n191ua8s frontal lobe function IagidnuaasanasNnyinas e

dl A dl | a dl dl a
NANTENUAN ECT Nﬁﬂﬂﬁﬂﬁﬂ temporal lobe eI RLTRUNNUTNN IR e

recent memory

AINNN3ANHUD4 Lerer B. et al. (34,35) wudn n1anszdusng infanesmans
ATS M ANA down regulation 184 muscarinic cholinergic receptor iummwmm_ﬁg RGN
1%\Aim anterograde amnesia A9 N1947A recent memory impairment Aiwwlugtlaen 143y
v
A9 ECT % anaaziiaannnalndgaiuae nanng down regulation 184 muscarinic
ey @0 . 4 . I
receptor Tuanes Sedslidaauinfananasdaulanininga winansonuanwutidnfoaii
aauuldlfdnaneadqau temporal lobe W1aziluiFnumfAn down regulation 184
muscarinic receptor NINAA INTITNANINAABLINNLIN recent memory duiilumiinnaas

temporal lobe 1fludauii ldsunansznyasn ECT

211 Donepezil Analnn13e2ngnatugan1INiaIees Acetylcholinesterase @4
[« . dl o val J ¥ | é{ % i’/ dl
114 cholinesterase NWLNNA TuaNeS N0 TR Acetylcholine‘activity 8N (69) AIULLND
e laFunavinECT 195uenil anasaunsadinliiiisnisyinauaes acetylcholine #
anaslilaamsy GeannisAneiwuangilaenlé3uaiDonepezil | recent memory
. . A o way M vo v o & o Y <A
impairment anasiamauiuginlidléfuen AviRaduldldnaienaazdaliesngnan
down regulated- muscarinic receptor L3128 temporal lobe 1ludauniutiniinaq iy

v @ v = = A a A A =

recent memory 1§ a¢in9lafinNAIFBINNIANEIANFNINeNAzIanaTana Inaes

Donepezil lun1sam memory impairment a1nn15%1 ECT I@dniandaa
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NAT9LAE

ANRANIANEEY side effect Taaenudn neinundililugilas Tall#via 1K
ﬁmﬁmuijﬂwﬁL’ﬁmm@s}mLﬁﬂwmmﬁnmmn%uﬁﬂuﬁm psychic side effect,
neurological side effect , autonomic side effect 1138 side effect éﬁuﬁluj IAEIWL side
effect G‘mmm‘iﬁﬁﬂué’ﬂqﬂ%mmmjmmmﬂiﬂﬁ@ﬂéfﬂf& failing memory (100%) ,
headache (90%),concentration difficulties (50%), sleepiness(45%) Wax orthostatic

o

! v v
dizziness (35%)T4a1n139149 AN AR i nud iAo nnuansnaiuasnells g Ay senang

o

nax (p = 0.05) Ineutieans side effect e MiATLAINNNTINE MAAIH

Side effect a1n ECT
dl v = . v F i// o [
mimﬂqam side effect MU failing memory 100%3uTuNaa NN ECT 81
) 2 A dey o o = P TN a 9 = o
Hunadnamgen i uvanlingfineis Gﬁx‘liﬁwﬂﬁi'ﬂﬂﬂ?ﬂﬂ%@ﬂﬂﬂﬂ;‘ﬁL'ﬂEI@ Tuidanaaas

Donepezil lun1stlasiunaifin cognitive impairment a1n ECT

n31in headache Wlunadnpasinuldvaalugilanlsiunisinunson ECT

d! =2 1 J = ¥ al dl 1 ] 1 a
"N’Q'Wﬂﬂ’]'iﬁﬂHWﬂEUﬂWU’J’]ﬂWﬂ’Wﬁ‘ﬂQﬂﬁiHZLﬂuN@‘ﬂﬁ\iLﬂFNVIVLN'a:uLLN LL@xZ\VJ‘LAELﬁEUW'ﬂ’]ﬂ’]?ﬁ

o Yas

UNAI A TLIEN symptomatic treatment L4 paracetamol , sumatriptan ,propanolol 99

=2De

1 &

%3
Wasraizinantuldannistiasfdiuea(17,42)

Side effect 21111 Quetiapine
N19LAA sleepiness Wa% orthostatic dizziness vy side effect Anwuladas Tu

filaeliFu Quetiapine (22,44,64) LHa9370 Quetiaping LiueN?d high affinity sia

s
]

histamine type 1 ,alpha 1 WAL alpha 2 adrenergic receptoraﬂﬁﬂﬁﬁqmaﬁ\m\i PR NG
Asweld MailldnumanuuansnsresdnsnIsiasleepiness hazorthostatic dizziness

v
FeUINELETNARINgH

Side effect @1n&1 Donepezil
Tusnu nausea/vomiting WuANHEheNguNAaeY 3 AUNAINIT nausea WY

1 v 1 !
nguaruAN lnudHF LN side effect § luanwaugtle 3 aull wudnd 2 Auiidennis

qQ a
v 1

o 1 Yo . A a L 1 o Yo L ZJ/ =
nausea FAaUANaUlATUEN Donepezil uazilafnn NgLasanasliiuadilaevivaasaul

severity IB4AINNT nausea AAAYYINA ( baseline nausea score =3 ,3 ; 6" ECT score =2,1

a
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;12" ECT score =0,0 anuaaugilog) ssiuilulllfdnnisiiaainis nausea dinaziil
ann ennaanaesgilanaulafuen vsaanaily side effect a1nen Donepezil A3ausitily
- v . , N 2 L
Wenszazuan antiuianaiulilainis side effect Uirea-pauEes- Tensaiy
NM3ANNENUN1289 Roger S.L. et al. (53) asinglsfimuldnudnianuuansneiulugns

o o aa

N19LNA nausea BENNHBEAATYNINATATEUINNGN (p=0.05)

Tusnu rigidity wuangilaelungu Donepezil 3 AuiaIN"S rigidity luaniznngs
placebo Ty side effect # Tuanuaugtloeyia 3 A & 1 AUNlEFULN Haloperidol
injection TUENFINNNIANEUNBTNBIBINNTNAR BAZNARINT rigidity ANNNINAS
AN wAZAN13aLARNNT IR ARE benzodiazepine WAz 1 AWNMAFL Haldol decanoate
injection AeUUENENFINNTANEN 1 a77iRE AasUNA rigidity MATUANRZIRARIN
concomitant medication g H 8e191ARIN ANNITANHINHIUNINLGT HadnaAzeatng

< Lo o g vyl .
“N1U4218N Donepezil AR muscle cramp LLM@’WVI’]WQVIN@’]M? extrapyramidal symptom
1 v 49( 2 o :J/ a a .5 dgj =X | ¥ a dl
agjudaiannsguussauli(57) Aeduaaninalanfved rigidity 1 Aunatnamesingg

seA9ly

TugnurasiaaIn1amiean ialeaulEauimiou Araziun BPRS sendnagilag
ARINGN levin ECT psu 6 uaz 12 A 191 AR NANGiLet WA ATynisaliA
(p=0.05) uazifieu Beuidiesanaen Quetiapine AlHlunssnsieinns psychotic 221974
;:Jﬂw%mmmju wuinngunaaesléiien Quetiapine tagiade 350 + 84.98 mg/day
(mean+SD) NguAILAN1#ATLILN Quetiapine TAeiads 330£67.49 (mean+SD) aitlafianny
UANFANNTASUUIALIN Quetiaping ﬁié’%ﬂizudwﬁjﬂw%\mmﬂ@;u (p<0.05) aginalsinna e
paNAmean BPRS score 1a4uARLNGNARINLAN NENvaAes FiA1 BPRS score ifiati
ECT6 ﬂ%\‘]( 10.2 + 5.09 AZWUL) G94NIMNANAILAN (5.90 £3.63 AZILLW) FidiFn baseline
Tdumnsineiuuniing 18.3+ 5.19 ugz 18.5+1.29 lunqunaned WAENENALAN MINAIFL)

=X [~ b7 . al o v a a o 1 =X
asaaLdulillfian Donepezil anaaziinan lEiiaaInN1IMI9an AaunsANIU89 Dunn

'
= '

N.R. et al. (19) "W

=

1 Donepezil a1ailuan1 lifia psychiatric disturbance W lwLanR

HedAunsaifuipaaiunis@neil edrelafaudinis@neaufinuan Donepezil 49t

] '
=KX a

M 1¥a1n"g psychotic AU (5,6,41)  AwuilinAaslimanudnAty Aa drug interaction
5211914 Donepezil iU Quetiapine 51 Donepezil 81aXuan 1 Seroquel ldnalunis

FNE18ININNARAAAY WAAINN1IANEREUNASe @ unTauen lddaLauIneqiL drug
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interaction 184EN7g84 (4,15) AN AN it ARt USed fenadululy
11 drug interaction anatRendesiy enzyme CYP -450 isoenzyme 3A4ﬁﬂﬁ%ﬁ@:1ﬂumi
metabolized fatuanarniAanfiussdeEnTas sy uilisunsorinlaldesune
naflAatuldd e lagi L0 Donepezil ailAn BPRS uds ECT 6 ASaganinngaiilalli

% o

gnasaTiuladn uddnaliilag1Aun1eanfnnn daiuld s lfunasasinisAne

o

paliiassiall

Concomitant medication

annsANENLINNELRa1A31 concomitant medication LBALANBINIINAN
an visaNaINHINAT9IALNAINEN antipsychotic i9vxNe 7 AW 1WNgx Donepezil 4 AL
waz Ngx placebo 3 AW B1VsMNAT WFuLTuen antipsychotic Uaz Benzodiazepine 14

WLINHANUANFTD98RIINT HEANATHIZN 199aaINg N

ag19lanmN enviedesTiin? linsdnan Ae antipsychotic wa benzodiazepine
¥ o e » , Jeny » . . ol o
T ke ninasa cognitive function e 1 cognitive function LEIRY LLALUAIRAINNITN
TdnwumuuanserednsNs WA HITIdNARINgN Na cognitive function 1A A

annsAaniasitaziflunanasusoin il ldaginalaass
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Limitation

dl v 1 I o . ] [ == g ]
WasanngilosusiazAuNsyall seizure threshold WANFNAML waznIIANERl
ANNNI0ALAN FTALINIEN NN seizure threshold aagilaausazauls Tnenisdl
[ o dl [l 1o d” 1 Y a o e . . 1 [ v dl A |
seauneini livinAulienanesliiinses cognitive impairment sinsiulugilon Ganely

Y%

confounder 9a4n19ANENY Bt lafisuldnenaauanliszAunisdnas Tuszdun

a
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Ne. 259/2002

Study Protocol and Consent Form Approval

The Ethics Committee of the Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand has approved the following study to be carried
out according to the protocol and informed consent dated and/or amended as

follows:

Study Title :Efficacy of Donepezil in The Reduction of
Cognitive Impairment of ECT in Schizophrenia

Study Code -

Centre :Chui‘alongkom University

Principle Investigator “Mrs. Rasmon Kalayasiri

Protocol Date :June 8, 2002

Document Reviewed -

Thus letter certifies that the aforementioned documents were reviewed and
approved by Committee in compliance with the ICH/GCP.

(Professor Dr. Anek Aribarg)

Associate Dean for Research Affairs:......... %M’é‘”‘tba/

{Associate Professor Dr. Tada Suebliivong)

Date of Approval b ‘August 15, 2002

Approval Expire :August 15, 2004

e A list of the Ethics Committee members (names and positions) present at the Ethics
Committee meeting on the date of approval of this study has been attached. This Study
Protocol Approval Form will be forwarded to the Principal Investigator.
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