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Use of brain perfusion SPECT to determine responder to choline esterase inhibitor 

to reduce national therapeutic cost 



n 



'lI 

Donepezil ~\ldJtl~ln~:w Choline Esterase inhibitor ij'lfi~n!ltlll'1il~vilbVf 

rlll:W~1:Wl'H1'V€l\l~:W€l\l nl'~'1i1 ~ b'Ifi~€l(9)tl b€l\l bb~~ fl1'J 1 i~i(9)'\.h ~~lltl'V €l\l ~tJ1 ~~:W€l\l b~ €l:W 
OJ 

'1lijl'1er~1"11 b:W€l~~bUtloU€l ~'Ifi~€l'tJ ltlnm\l~~tl bbl'l b~€l\l ~l n tJldij'Jl f'11 bb'\'l\l bb~~'\'l'Ullij b~~\I 

55% 'tJ€l\l~tJ1 ~~(11 €l'U ~tl€l\ll'l€lm lrl'J \I fl1 'Jd~\l1vi'tlln 1 'J(11'J1~ ~lHfl1'\'lVl1 \11'\1 ~'1lijl'1~bUrl 
" 

m bib~€lvi1tl1~fl1'J(11€l'U~tl€l\l~€lm donepezil b~€l~l'1b~€ln1 Vfm bb~ btl'\'ll~~tJl~ 

~1 butl~€l\l1~1''U ~l b~€l'\.J'J~'lfitJl'1f'i11-tl'~1 ~'V€l\l'\.J 'J~ bVli'1btI'J ~'U'U ?I 1151 'J ru?l'V. 
l(11~'\.J'J~?I\lri: 	 b~m,h fl1'J(11'J1~~1 ~.fI1'\'l~lmrl~€l\l1'\I~bbn:w:lJ1'1lijl'1'lX1ll'1'1fi~tl1~'J€l'U1'i'1?1bUrl (SPECT) 11'1~ 

fl1'Jl'1b~€l\i11 '\.J b~m~:W€l\lm1ib~€l1'111~~?l1m'JC1'1i1 ~vilt11~fl1'J(11€l'U?ltl€l\l~€lm Choline 
'U 	 'U 

Esterase inhibitor (donepezil) 1t1~tJ1~er~1'1fb:W€l~h')'Ifi~€l1:lJ 

~1'1 b~€ln~tJltJ€l1tJ 50 u~tl1'\.Jvt1~1''Ufl1'Jiij~i3'~11 bUtlerf11'1fb:W€l~m1mtlbb'J\loU€l~(i\l'\.J1tl" . 	 , 

nm\lll'1tJHbnru.niij~i3'tJ'V€l\l NINCDS/ADRDA 611'1fi1''U probable AD b-rrl1''Ufl1'J(11'J1~ 

~1~.fI1'\'l?l:W€l\lll'1tJi5murln€ltl1Vfm, 'Ifi~\l1Vf~1 4 i11:W\l, 15ltlbb~~ 3 b~€ltl ~tJ1~~~ 
OJ 

1~1''Um donepezil 5 :wn.1tlb~€ltlbb'Jmbf1~byj:WbUti 10 :wn.1t1b~€ltl~ 2-6 ~tJ1~~~1~1''U 

fl1'Jvi 1 bb'U'U'VI \i1?l €l'U'VI1\1 ~(11 b1'1l b~€l'\.J'J~ biltl fl1 'Jvil\11tl'V€l\l?l:W€l\l1tI~ltl~l\1 ~~n€ltl1Vf~1bb~ ~ 

'Ifi~\lbVf~l~ 3 bb~~ 6 b~€ltlll'1tJe..J~fl1'J'VII'1?l€l'U'VI1\1~(11b1'1l~ 6 b~mJ~nUtll'i'ltJ\I(i\lfl1'J 

(11€l'U?ltl€l\lI'l€l m ~1 mrtl~\lvi1fl1 'J bb tJ\I mi:w bUtln~:W~(11€l'U ?ltI€l\l bb~~1:lJ (11 €l'U ?ltl€l\l ml1~\1, , 

1"I'J'Un1WWI'1'J~EJ~b1~1 6 b~€ltlbb~l 12 'J1EJ 1~€l€lmJ1nfl1i-.DEJ 2 'J1EJ b'\ll~€l 10 'Jl~ 

bbtJ\lbUtln~:W~(9)€l'U?ltI€l\lI'l€ltJl donepezil 8 'J1~ 1:lJ(9)€l'U?ltl€l\l 2 'JltJ e..Jf1fl1'Jibm1~~ 

?lbUrl'\'l'Ull~ 4 i11:W\l'\ll~\lbVfm donepezil '\'l'Ufl1'Jbyj:w~tl'V€l\lb~€ll'1m b~tJ\I?l:W€l\l'U~b1ru 

parietal lobe ~\I 2 -rr1\11t1n~:W~(11€l'U?ltI€l\l~€lm r:iltln~:wvt1:lJ(9)€l'U?ltl€l\l (2 'J1~) tJ\l1:lJ 

?l1m'JC1?1'J'\.J1~bbtltl€l'W b~€l\l"iJl n~th mr\lij~ltl1tloU€l EJ , " 

fl1'Jbyj:w~tI'V€l\Ib~€ll'1mb~tJ\I?l:W€l\l'U~b1ru parietal lobe 2 -rr1\1~ 4 i11:W\l'lfi~\l1Vfm 1-tl' 

vi1 til ~ fl1'J(9)€l'U?ltl€l\lI'l€l m 1~ r:i1tln~:wvt1:lJ(9)€l'U ?ltl€l\l~€l\l'J€l btl'U ~tJ1 ~1 Vfm n~tI~\I?I'J'\.J1~ , 	 'U , 

http:n~tI~\I?I'J'\.J1


Abstract 

Rationale: Alzheimer's disease (AD) is a chronic disease which is increasing nowadays 

due to increasing lifespan of Thai population. There are evidence that 

donepezil, a choline esterase inhibitor, can improve brain function and daily 

activity in mild to moderate AD patients. This study is to evaluate the role of 

brain perfusion SPECT in the evaluation of patient response to this drug, to 

see the earliest point that SPECT can predict drug response in order to save 

the cost of drug reimbursement for the nation. 

Purpose: To evaluate the earliest time point that SPECT can predict response to 

donepezil in AD 

Method: Mild to moderate degree AD patients with age more than 50 years old were 

recruited. SPECT studies were performed before, 4 hours, 15 days and 3 

months after donepezil administration. Patients received 5 mg of donepezil in 

the first month, then 10 mg until 6 months. Psycholigical tests were 

performed at baseline, 3 months and 6 months after starting donepezil to 

evaluate change of brain function. Results of the tests at 6 months were used 

to identify drug responder. SPECTs were then classified as responder and non

responder groups and were then analyzed to see the change and difference 

between both groups at each time pOint. 

Results: There were 19 patients recruited. Two patients were excluded due to 

incomplete study. Ten patients had complete follow up at 6 months. Among 

these ten patients, 8 were responders and 2 were non-responders. SPECT 

showed increased perfusion at bilateral parietal lobes on 4 hours post 

donepezil SPECT study in responders. Due to low number in non-responder 

group, further collection of more patients is needed. 

Conclusion:lncreased perfusion at bilateral parietal lobes at 4 hours post donepezil 

administration can be used as a predictor for donepezil response. However, 



further study with more patient number is needed to conclude the predictor 

of non-responder. 
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CERAD = The Consortium to Establish a Registry for Alzheimer's Disease 

CIBIC plus = The Clinicians Global Impression of Change 

TMSE = Thai mental state examination 

NPI-Q = Neuropsychiatric inventory 

Chula ADL index= Chula activity of daily living index 

SPECT = single photon emission computed tomography 

SPM = statistical parametric mapping 



1 

1';if1el~1'1lbl-m1btJUb~\Jl~vh1~bnl'lJl11 ~?\lJ€l-1 b~€llJMm n~~1'l bb~~~i;"h;'l'l!lJl n?1ml-1h;m6 

-rn'l'!11~~1 CJ M n1'ith~1'l bb~~1'l bb~~th CJ~-1'L1'\J btJU~-1~lf1f1I~-1 1';if1el~1'1lblJ€l1JUi;'~1-1Jl1';i~1~bbn~1'l bb~ 
~ ~ o~ ~~ 

ml1-1mn -vY-11u'Vl1-1n1tJ 'VI1-1~~ 'VI1-1~-1f1lJbb~~bl"1';i'l'!\in"il1u'th~b'VII"1?\~-r\imlJ~n11-d-1'\JtJ';i~mrul'lbb~bf1 
.. .. \J 

d?\-1btJUelU~'\J 3 'lJ€l-11'if1-vY-1~lJl'l tJ';i~mU 100,000 ~lUb~~mwi€lu ~1~-r'\J'lb~b'VI1"11'V1tJ iin1';i
\J ~ 

'th~mrurl1H~ltJ1Un1';il'lbb~~tJ1tJ?\lJ€l-1b~e:llJtJ';i~mru 48,000 - 200,000 '\Jl'V1vl€lf1Uvle:lU ~~e:l';i1lJ
'\J \J 

'th~mru 0.3% '1J€J-1 GDPbf1d~-1'L1'\J btJu~i1-11Ubf1~n€Jrl1H~l CJ'VI1-1bP1';i'l'!\in"ilvlm'-1f1lJmn~G'l1'l.. , 

U€Jn"ill nJu ~tJ1tJ1';if1el~1'1lblJ€J1cJ-1ii~lU1UlJl n~Ub~€ltJ" ~llJ~lU1U1_h~'ll1 fl';i~G'I-1€l1tJ~b~lJm n~u 
\J I \J\J , 

'VIntJ';i~b'VII"1~11~n~1-1iiel~';i1 n1';ib~lJ'1J€J-1bf1€J~1-1'V11f1ru1u'Vin 20 tJ ~U~mCJmllJ'iTlb~b'VI1"11'V1CJ~-1 
, '\J , 

~U11'l tJ€l1"il b tJU fl1 'i H CJ1 ~llJ tl'\J fl1 ';itJ -r'\J btJ ~ CJU~ ~ &i fl';i';ilJ fl1 ';i~1 ';i -1~1 ~ ~~€lfl1';i b~UbnlJ~b~e:l-W~U1 

~'VI151:lrunJ1 ~-1CJl Choline Esterase inhibitor btJUCJ1~-1ii~~n:OlUll'lhtJ'Vh1~f111lJ?\lm';ifl'lJ€J-1
, QJ 4.J d.JI 

G'llJ€J-1 n1 ';i'1i1 CJ b~~€J~Ub €J-1 bb~ ~ fl1 ';i1-d~1 ~tJ ';i~ ~llU'1J €J-1 ~tJ1 tJG'llJ €J-1 b~€JlJ'lliJl'lel~1'1l blJ €J1~ btJutJ€I CJ~~€J 
'\J 

tJ1U n~ 1-1~~U elutl11tJ?if1ru.fll~ ~1~~ ~ bb~ ~ bl"1 ';i'l'!\in"il bb~ ~ ~-1 f1lJ~ ~~u -vY-1'lJ€J-1 ~tJ1 CJ fill &i bb~ ~ 
\J , d.JI \J 0(; 

tJ';i~b'VII"1'lJl&i CJ1n~lJmUU"il"il~U~m'lbtJUCJ1~f11';i1~ei'u~'\Jbb';in (first line treatment) 1U~tJ1CJel~1'1l
, , \J 

55% b'VilJU~\?I€J'\JG'lum €J~l-1hfi~ bb~'VI~~l'lbb~-rn'l'!1~thtJiTn1~CJ1n~lJmU~tJ1tJ?i1u1~fI; ~-1tl11tJ?i 
\J '\J \J 1 \J o~ 'U 

~11~~l CJ1U';i~'\J'\JG'll'Bl';iruG'l'lJffil.l~1 btJUbUu"illu1um n, 



2 

t ".,"lJ€l'UL"lJ\9I"lJeJ'I fl'H01]"151tJ 

'Y111 tJ ~t'hmY"1'11 b~ eJ{~ butJumJV!~el'lJ1'U fl" 1 ,mm~~t'h (J~~m1~vfvI6UfllflI1'U flvd'El'l
'\J \J" g~g~ 

b~eJ'lOJ1flfl1~.j''U'tJ'El'l611~bJl61'1J-r'lmtJfl1~~~1OJ brain perfusion SPECT OJ~~tJ'El~n'Ufl1~ 

vl1'lltJ'tJeJ'lb'11m.h~611'Vl (neuronal activity) (;)'lJtJfl1~1~ choline esterase inhibitor ~'l~l!J,,1tJfl1~ 

b~~611~~mh~611'Vl acetylcholine BtJOJ~vl11~b~~ neuronal activity OJ~~l!J,,1tJfl1~b~~fl1~.j''U'lJeJ'l 

611~bJl61'1J-r'lmtJfl1Wl~10J brain perfusion SPECT 1~ ~'lti1OJ~~l!J,,1tJ~tJVi~tJ1eJ'Eln~Vl~ (;)'lJtJfl1~ 

\9I~1OJ brain perfusion SPECT ~nm~fi'l~~(;)'U61'l61~'tJeJ'ltJ1 (4 -a-11:lJ'l) nti1OJ~b~tJl!J"fl1~.j''U~mfl~tJ
\J , 

1tJ'U~ b 1 ru~ bfl (J~ fl1 wi1 'lltJ'tJeJ'l1.h~611'Vl ~ ~"'l fl1 ~l.j'ud~'lvl1~tJ b~'El~11V!1 flJl1~ fl1 ~ ~~1OJm (JV!~'l1~ 
\J 

\9IeJ'U61\.1eJ'lvieJCJ11~) bb~1OJ~vl11~611m~ t:1vl1 fl1~m1OJvl1tJ1 (J fl1 ~\9IeJ'U61tJeJ'l vieJ tJ11~m (J1m~(J ~nm 

b~(J'l 1 1\.1 ~t'J1CJ1~~eJ'l b~m1"1 b~\.I'Vl1'l Bfl~'l1~~eJ'l b~m1~1 bb~~fh1<ff~lCJ1'Ufl1~-rm~1~1(JCJ1'1J'W~JtJ
\I 

13n11~1~yn111~tJ 

flT~l.j'udOJ~vl1 flTH~'~b~eJfl~t'J1 (J~~UruV!lb~eJ'lfl11~:51 eJ1CJ~'l bbvi 50 tJ~\.IhJb.u1-r'Ufl1~
\J v , 

fl1~1'WOJ5(JhflB"1'11b~eJ{ vll1~CJ1.ubflru.nl'W0J5tJ'lJeJ'l National Institute of Neurological 

and Communicative Disorders and Stroke/Alzheimer's Disease and Related Disorders 

Association (NINCDS/ADRDA) ~1V!-r'U probable AD 

1 bfl~l ~V!1\.I fl1 ~vl1'll\.1) :51\.ld'UtJ~v!CJ~vil'lltJ'lJ~~:51 nOJ m~~~vilVl fl1'U :51\.ldtJtJ~fi~11~eJl fl1~, , 

V!~'l~~ hfl'lJ~~:51i11 ~'El fl11~(;)\.Il"~\9I61'l1~flVi'1h'tJ1~b~eJ~ hflv!~eJ~b~eJ~61:lJeJ'l b'U1V!11\.11'tJ~\.I1\.1 
\I 
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d 
m nl'j'UeJ'l6'l:wmb6'leJ:W 

3. ll'lh~'Wib'iJ'UhflVl61eJ(1J61:wtJeJ(1JeJ(1J~'Ub{eJ-r'l (COPO) hflVleJui11'1 hflVl61eJ(1Jb~eJ(1J~lh~hJ Sick, 

Sinus Syndrome bbe.m1'Um~b~l~mVll'jVl~mfltJllb~eJ(1JeJeJfl":illfl'VIl'lb~'UmVll'j b'lJlVlll'U'11D(1J~ 1 

(insulin-dependent diabetes mellitus) 

4. bfltJ1~-ruCJl1'Un~:w Choline esterase inhibitors 'VIfl'11D(1Jbb61~ nicerooline(Sermion) VI~eJ, ,:, 


CJli~tJtJ'j~ b.f1'V1~'U ~1'U'j~tJ~ bd61l 1 b~eJ'U~~l'U:lJl 


5. ~:W6'l'jlVl~eJ~(1J6'll'jb6'l~~(1J, 

6. 1-tlCJlfl~:W NSAIOs, anticholinergic, carbamazepine, dexamethasone, phenobarbital, 

ketoconazole eJ~ 

" 


- CJlfl~:W antidepressant: sertraline, escitalopram, mirtazapine 

- CJlfl~:W antipsychotic: risperidone, quetiapine, 

- CJlfl~:W anticonvulsant VI~eJ mood stabilizer: valproic acid, lamotrigine 

bbl'i":il~ ~eJ'ltJ -ru'U'U l (1J tJ l1~fI'l~ neJ'Ub-iJl ~1:W n l'ji~tJ bb61~":il~~eJ~hill nl 'j b tJ~ tJ'UbbtJ61'l'U'Ul(1JCJlI'l61 eJ(1J n l 'j 

i~tJ 

bdeJ~tJltJ~l'Ubflru"flnl'j~(1Jb-iJl bb~l":il~v\'l nl'jl'l'jl":il CERAO Neu ropsychological battery 

test, ClBIC plus bb61~ TMSE b~eJtJ'j~b:W'U~'VI5iJ~~l, NPI-Q (Neuropsychiatric Inventory) b~eJ 

tJ'j~b:w'U'W~~m'j:W (behavior), bb61~ Barthel Index Thai version (rllVi-rU Basic activity of daily 

living) bb61~ Chula AOL index (rllVi-rU IAOL) b~eJtJ'j~b:W'Unl'j1-tl~il'ltJ'j~~Tr'U l(1JtJ~l'lbb'W'VI~~~l:W 

i~tJ 
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n1~flm~l~l bb"'l'il~'IJ'Ul(;1bVh,j'~~l.'ll~l'H1 bW fl~th tJ~Vlel'Ul.'l'Uel-:J bb(;1~1l.iVlelUl.'l'U el-:J1(;1 tJ ADAS-cog ~ 

2.5 A~bb'U'U1vi' ~l'Un1~~Adl~bbVlfl~l-:J'lJel-:J brain perfusion SPECT ~riel'Ubb(;1~Vl~-:J1VftJ1iJVlmtJ 

n1~flm~1~mi11m'WUel~bb"'111'IJ'U1(;1~lel~1-:J,reltJfl11 60 nl.'llm~mbtJfI~\lw1vi' 
~ ~ 

(ell-:JB-:J : Greenberg SM, et al. Arch Neurol 2000;57:94-99') 

15f11'aVl'a'J,;) Brain Perfusion SPECT (Tc-99m ECD) 

dJ'Unl'~Vl~l~riltJm'Wb~el(;11Ub~tJ-:Jl.'l~el-:Jl(;1tJ1il.'ll~bJl~'1l-r-:J~ Tc-99m ECD vi'lmA~el-:J 

riltJm'Wbbfl~l.il'1lti(;1~iJ~11(;1Vl~'U1vi'~elU~1 (SPECT scan ner) l(;1tJ.rr'U('m'Un1 (J1~l~iJl11-:J,j', 

1. 1~b~~~iJ heparin boV1Vl(;1el(;1b~el(;1~1~bb'IJ'U~1-:JVl,r1 10 'U1Vi 

2. 1Vf~tJltJ'Uel'Uii'l~Vl~U(J11el~1'UVfel'lml.iiJb~tJ-:JI11'l1v1l.'l~1 10 'U1Vi 

3. 0(;1 Tc-99m ECD U~~lru 15 mCi boVl~b~uvhl.'l111Vf'Uel'U1'U(.'lml~b~~vlel,;)'UA~U 30 'U1Vi 
~ 

5. b~elriltJm'Wbl.'l~,;) 1Vf~tJltJ-rUU~~Vll'U donepezil 5 mg ~el 4 -&11~'l 

6. vlln1~O(;1 Tc-99m ECD 25 mCi boVl~b~~vh~Hbb"'11Vf'Uel'U1'Ul.'lml~b~~~mJ'UA~U 30 'U1Vi 
~ 

VI~'l,;)lmr'U ,;)~vlln1~Vl~1~riltJm'W1(;1tJ1oUi6b~tJ1n'U,j'~~~tJ~b1m 151'U bb(;1~ 3 b~el'U 

VI~.:I~lfl1Vf donepezil el~l'l~m~el.:l'V!fll'U~'Um~vr-:J 6 b~el'U l(;1tJn1~Vl~l,;) brain perfusion SPECT 

2 A.f'lVl~-:Jffil.il'1el'l1VftJ1 donepezil boVl1u~fl 

fI1'at~f.I1 donepezil 

ertJltJVlmltJ,;)~1v1-r'UtJ11'U(;1~ 5 ma riel'U'U'il'UVlfll'U~.:Ibb~l'UVl~-:J~lfl~Vl~l,;) brain 
~ , :::>, 

perfusion SPECT bl.'l~OJ 1 l'Ubu'UI'1'U1u dJ'Ublm 4 ~U(;11~VI~.:IOJlfl,r'U0J~'WtJ1tJl~b~~tJ1bU'U1'U(;1~ 

10 mg (bb~VllfliJ[;.J(;1oVl'lbAtJ'l?llm~f1(;1(;1tJ1(;1.:1bVl~el 5 mg/day 1vi') 'Jlm~tJ~b1m1VftJ1vY-:JVl~(;1 6 b~el'U 

bb~Vll fliJ[;.J(;1oVl-:J bAtJ.:I~ertJl tJ1l.i(.'llm~f1V1'U1vi' ?llm~ f1VltJ(;1 tJ11vi'bbvll'1el'lelel flOJl nfl1 ~i~tJ 
~ , 

elel'Ub'W~tJ el1 fl1~A"'l tJ1oVVll(;11Vlqj t1'1JVllfl1~'Uel'UVI~'U (J1~A~l ~'l bU'U[;.J(;1oVl.:1 bAtJ-:Jvl1l.i1'Ubb~'l ~1'U 

[;.J(;1oVl.:1 bAtJ'l~~'Ubb~'l b'll'U n1~bb~tJ1, 1Jl(;1Vfel-:JVI~eliJel1 n1~m(i11VlmJel'U el1n1~bbl.'l(;1.:1'IJel-:Jb~el(;1eleln1'U, 

http:fI1'at~f.I1
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nl'iI'l'iTo;l~~m~'VI1'1fl~Un ~~l1~~tJdtJml'l'id"il~ 1,2, 3 bb61~ 6 b~e]'W b~eJ6'ieJ'Um~ 
" 

mnl'i ~61-rrl'1b~tJ'I'(JeJ'ItJ1 bb61~I'l'id~6'ieJ'Unl'i~\J'Lb~'VI1'WtJ1l'llUv1~'1 'id~~'1~~'Vhnl'iI'l'id~ CERAD 

l\Jeuropsychological battery test, ClBIC plus, TMSE, NPI-Q (Neuropsychiatric Inventory), 

.J .. 
Barthel Index Thai version, Chula ADL index 'VI 3 bb61~ 6 b~eJ'W 

l'leJ donepezill'll~bnru'f1'(JeJ'Ibbl'l61~nl'iI'l'id~~'1 4 '1JU~~'1n~ld l~mdeJ'II'i''W~~t~nl'ibtJ~tJ'WbbtJ61'1'(JeJ'I 

MMSE bb61~ CERAD ~ 6 b~eJ'WbtJ'Wnl'i'VI~6'ieJ'Uffi~bbtJ'In~~ l~tJ'VIln MMSE bb61~ CERAD ilnl'i, 

Statistical Parametric Mapping (SPM) '1f'lbtJ'WhJ'ibbm~nl'i~fldlmbl'lnI'l1'1'(JeJ'IA111'Ul~~'1~'(JeJ'I 

6'i~eJ'I1'W'i~'VI')l'1bbl'l61~[I1d~l~tJt~6'ir1~ t-test ~l'V1~'Unl'ilbfl'il~~btJ'Wn~~, 

vll'11'W (t~6'i~eJ'Ilbfl'il~~ 1~1~6'i~eJ'Ilbfl'il~~) '<Illm'WtJ~'VItJ~vll'11'WtJ'i~'<Il1 n~m'i~~vll'V1nl'W, , 

'<Ill'Wd'WtJ~A~':hilm nl'i'VI61'1~~ hfltJ'i~'<Ill~d AeJ fldl~~'W161~~6'i'l hfl~dt~'(Jl~b~eJ~ hfl'VI61eJ~b~eJ~ 
" 

analysis 
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i1~thm·ih~llJm~l~mL6i'l~'li'W 19 ~lV t~Vm)mnnm~l~vrieJ'Wfhv''W~ 2 ~lm~emnni1 

Uqj'\.11r1~eJ'Ur1-r1 1 ~lmL~:::bJi.'fllJl~(IVl'Wr:.J~-ifl'lL~V'l"IJeJ'lV111il1 ~lV ~U1V~'lm~eJ 17 ~lV t~v 

m1\l&l~\il1lJr1~'U 6 L~eJ'WLL6i'1 10 ~lV -ifeJlJ~~U1V~~~1\)&l~~llJr1~'Ubb6i'1 10 ~lV bdeJ1ir:.J~ 
'IJ 'IJ 

LbU'UVl~i.'feJ'U MMSE Lb~::: CERAD ~'lt1'l~'lmwtJ~v'WmJ~'l"IJeJ'l cognitive function ~ 6 L~eJ'WLdeJ 

LVlvun'U baseline LtJ'Wm~~~1\)vh-ot1'lm~~eJ'Ui.'f'WeJ'l\JleJV1 ~U11 i1~~eJUi.'f'WeJ'l\JleJVl donepezil 8 

~lV t~vi1 bL~:::i1~~eJ'Ui.'f'WeJ'l\JleJVl 2 ~lV ~lV~:::L~V~~U1V~'l 2 n~lJ Lbi.'f~'l~'l\il1~l'l~ 1 
'IJ 'IJ' 

Patient 

number 

Sex Age Years of 

Education 

ResponderINon

responder 

1 Male 76 4 Responder 

2 Female 77 0 Responder 

4 Female 80 0 Responder 

5 Female 70 0 Responder 

6 Male 77 15 Responder 

7 Female 74 4 Responder 

9 Female 79 0 Responder 

10 Female 83 0 Responder 

8 Male 84 4 Non-responder 

12 Male 77 1 Non-responder 

" r:.J~m~lLr1~1:::~m~LtJ~CJ'WLLtJ~'l"IJeJ'lL~eJ~lJ1L~V'li.'flJeJ'l1il1V Statistical Parametric 

Mapping (SPM) 1'W~U1Vn~lJ~~eJui.'f'WeJ'l~eJVl ~~:::tJ:::L1m 4 -8'1tlJ'l, 15 1'W bb~::: 3 b~eJ'W LLi.'f~'l~'l 

~tJ~ 1, 2, 3 ~llJ"l~'U 
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~LJ~ 1 m'HLJ~tJ'mLJ1;1~'1JeJ~b~eJ~lJlbitJ~61lJeJ~~ 4 -&11lJ~VI~~1~tJ1 donepezil 5 lJn.1'W 

~U1tJn~lJ~~eJU61'WeJ~~eJtJl
'\J , 

Responder 4hr-baseline 

contrast 

.-,.- - - -r- , --- .. - ,- - . - _ .... , 
5 

10 

SPMresults: ~ml'f~"...r, '''It'~l H~~ ,E.Y_EF:~r 
"1~.~Hrtthre~n'''II:jT ~:. !J97J5~' fit'.. !) rJ1lYtt. n 15 
t!~rrt.1h~Jlhl.1 .. ~ : I" ')Oc..':"'I$ 

2 4 6 8 10 
De~ign matrix 

Statistiu: pi/iJkles actumcHOI' sfiJl'Ch vokIme 

~et·leuel 

P c 
clusler·leuel 

PfI.·J~1f qFI!R:se1! K~ PUnGOIf 

peak·leuel 

PfI.·J~1f qFDR..,1f T (Z';;J PUnGOIf 

mmmmmm 

0.95:1.4 O. 034 0.0:1.4 25850.004 0.602 0.867 6.74 3.65 0.000 :1.2 -48 52 
0.7'U 0.867 6.00 3.'16 0.000 '12 -S4 ~4 

0.938 0.867 4.73 3.07 O.OO~ 32 -24 32 
0.052 0.0:1.4 22890 . 007 0.7:1.9 0 .867 6. :1.2 3.49 0.000 -28 -48 34 

0.7'1~ 0.867 6.0~ 3.46 0.000 -30 -40 SO 
0.874 0.867 5. 23 3.24 O.OO~ -22 -38 46 

0.847 0 . 32:1. 349 0.24:1. 0.84:1. 0.867 5.44 3.30 0.000 22 -6 60 
0.998 0.867 3.33 2. SO 0.006 lIS -4 70 

0.996 0.699 44 0 . 699 0.99:1. 0.867 3.84 2.73 0.003 -28 -6 -:1.0 

table shows 3 local m~xim~ more th<m 8. Omm apart 

Heigtrt!hre~hold:T =3.00, p = 0.010 (1.000) Degrees offreedom =[1.0,7.0) 

Extent!hre~hold: k =0 uoxels FINH~ =21.9 24.4 26.8 mm mm mm; 11.012.2 13.4{uoxels} 

Expected uoxel~ per clusler, <k> = 272.959 lIolume: 1072584 =134073 uoxels =69.1 resels 

Expected number of clusters, <e> = 7.79 lIoxel size: 2.0 2.0 2.0 mm mm mm; (resel = 1796.05 uoxel~) 


FINEp: 14.700, FDRp: Int, FINEc: 2585, FDRe: 2289 


" parietal lobe ~~ 2 1111'W 
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Responder 15d-baseline 

~_ L .. J _~ __ • • 	 ~ _-' _ _ "' .' 

, , I • 

. . ." . 
- - ,-, - - - r - - - -	 ,- ... --,. • 

° f-';-- -~ - - - --~-~--:- . : 
" , .. ,, _ •• 1. ____ _ _' __ Io.. • • __ '--.1. ___ ~. , 	 .. . • I 

- -" ... - - - _ •• - - - - " ...... o. _. _. __ - - - 

, • • 	 I •• .. 
-- - -r' ••_. r-,-- -. , - --- - ' -''''-1'''-. 

~ 

-_... _. -

_ .. ,-.,-- - - -- -_ .. ' - '--"-1 r . I,. j 
__ I. . 4 _ _ • _ __ __ L .-,_. 1. . , 

I I 

- - r",- - - , _.. -	 , - ., - -,' ' . 

, , 
, , 

SPMresults: \1~o/8L 
Hel~f1I1t1'~$"ol,H' 2 ~9711~~ r ,<0 0, ru,o;)1 

E<loi:nl1t1resho'ij k=I) to,), ~I~ 

.-'•. 'P .1.. 

.. 00>. ___ .... . . •• .. 
- ... . ',' -r" --. _. .. 

)-II
._ I.
5 

:--: I.10 

15 ~ ... 
2 4 6 S 10 

Design matrix 

Statistit,: p-wlues acqu5led tor !>earclllfOktme 

set·leuel 

P C 

0 . 9473 

cluster·leuel 

Pf\'JEooo" qFDIt"," KE Punoorr 

0 . 567 0 . 427 763 0.142 

0 . 998 0 . 977 :1 0.977 
0.996 0 . 977 14 0.873 

peak·leuel 

Pf\'JEooo" qFDR"," T (2;1 punoo" 

0.390 0.675 7 . 51 3.62 0.000 
0.983 0.875 3.71 Z-67 0.004 
0.983 0.875 3.69 2.66 0.004 
0.993 0.875 3.38 2.52 0.006 
0.993 0.875 3.37 2 . 52 0.006 

mmmmmm 

-34 -76 
-40 -54 
-30 -60 
-62 -56 
46 -6 

32 
50 
54 
-2 
46 

!<lble shows J local maxima more !han 8. Omm ~ 

Heigf1llhreshold: T =3.00, p =0.010 (0.998) Degrees offreedom =[1.0, 7,0] 

E:dentlhreshold: k =0 uoxels FlOJHIA =24.5 26.2 30.5 mm mm mm; 12.3 13.1 15.2 {uoxels} 

Expected uoxels per cluster, <k> = 372.314 Volume: 1 1 13952 = 139244 uoxels =52.7 resels 

Expected number of clusters, <c> =6.2' Voxel size: 2.0 2.0 2.0 mm mm mm; (resel =2449.80 uoxels) 

FlOJEp: 13.751, FDRp: Int, FlOJEc: Int, FDRe: Int 


tJ~b1ru left parieto-occipital lobe LL!9iiJtJ~Ldru~~~,:jLL~~n1'mJ~tJuLLtJ~\lL~mVitJtJntJ baseline 

'WiJoJtJ~1flqJ'Vl1\l~()~ (~~1n pFWEcorr 1u cluster-level ~~J1nnl1 0.05) 
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~t1~ 3 fl11btl~tJ'Wbbtlr;'l,:j'1JeJ,:jb~eJ\PllJ1b~tJ,:ji,"llJeJ,:j~ 3 b~eJ'W'Vl~,:j1~tJ1 donepezil 5 lJn.1'W~thtJ 

n~lJVi(9)eJ'lJi,"l'WeJ,:j(9)eJ tJ1, 

Responder 3mo-baseline 

contrast 

::~"':: ' j: :'I:~' :':=:: 5 ~ ... 
..,-.. . . ~ . ,."1'- . ~ . . 

..-_.. 	 • _ I. .. . 	 10 
" ,., , 

SPMresults: \3 <,~" 	 .: II 
Hel~i1t1t1te:·h."d r % ~ '379~, ~(II 111m.;; 1; 15 •• IE,lt~ntthrjolsh0Id K 0 Ijlj • .,!. : 

2 4 6 S 10 
Design matrix 

StatistiCS: p-wItIes acq.md toT 5~h lIOkime 

set·leuel cluster· level 	 peak·level mmmmmm 
P C KE 	 T (2:lPR·Ie.." qfl1~""" PUnil!" 	 P!!;!!:~" qfI1R.... " PUnil!" 

0 .26412 0 .89 7 0 .9 67 287 0.235 0.281 0 . 990 9.62 4.19 0.000 -28 -66 54 
0.996 0.990 3.99 2.79 	 0.003 -'10 -60 50 
0.999 0.990 3.5~ 2. 58 	 0.005 -26 -62 62 

0.937 	0.967 230 0.287 0.519 0 . 990 7.72 3.86 0.000 24 -54 12 
~.ooo 0.990 3. ~3 2. '10 0.008 30 -50 8 
~.ooo 0.990 3. ~O 2. 38 0.009 U -50 26 

0.995 O. 967 78 0.545 	 0.792 0.990 6.16 3.50 0.000 -24 34 -12 
0.997 O. 967 61 0.597 	 0.969 0.990 4.74 3.07 0.001 42 -50 60 
0.999 0.967 25 0.753 	 0.998 0.990 3.76 2.69 0.004 52 -34 28 

1. 000 0.990 3.36 2.5~ 	0.006 52 -40 22 
0.985 O. 967 124 o 437 	 0.998 0.990 3.72 2 . 68 0 . 004 14 -72 60 
1.000 O. 967 1 0.967 	 1.000 0.990 3 . 35 2.51 0 . 006 38 -50 8 
1.000 0 967 2 0.949 	 1.000 0 . 990 3 .27 2.47 0.007 -42 -56 50 
1 .000 O. 967 1 0.967 	 1.000 0.990 3 . 21 2.44 0.007 44 -52 14 
1 . 000 0 . 967 3 0 . 933 	 1 . 000 0 . 990 3. 13 2 . 40 0.008 46 -54 18 
1.000 0 . 967 1 0.967 	 1 . 000 0.990 3. 03 2.35 0.009 48 -54 22 
1 . 000 0 . 967 1 0 . 967 	 1.000 0.990 3 . 02 2.34 0.010 38 -54 64 

tabie soows 3/o~ maxima more tmn 8. Omm apan 
Height1hreshold: T = 3.00, p = 0.010 (1.000) Degrees offreedom = [1.0, 7.0] 

E:di!nt1hreshold: k = 0 uoxels Flfi.IHIA =21.122.2 24.6 mm mm mm; 10.5 11.1 12.3 {uoxels} 

Expected uoxels per cluster, <k> = 219.242 Volume: 1109184 = 138648 uoxels = 89.1 resels 

Expected number of clusters, <c> = 9.65 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 1442.60 uoxels) 

Flfi.IEp: 15.651, FDRp: In!, Flfi.IEc: In!, FDRc: In! 


'lJ~nru parietal lobe ~,:j 2 ~1'Wbbr;'l~ left frontal lobe bb(9)fl11btl~tJ'Wbbtlr;'l,:jbdmVitJ'lJn'lJ baseline 

bJiJ,rtJ~1~qJ'VI1,:ji,"l~~ (~l\Jln pFWEcorr 1'W cluster-level ~lJ1nnl1 0.05) 
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~'IJ~ 4 m~~'IJ~tJtl~~'lJ61'1"IJel'l~~el(9):U1~~tJ'I6'I:Uel'l~ 4 i11:U'l'H~'1t~tJ1 donepezil 5 :un.ttl 

~D1tJn~:uvn~~elU~tlel'l~eltJl
'IJ , 

Nonresponder 4hr-baseline 

contrast . . ........... ., .. - -I . _ ,·-"'\---. -- . ""- -,-- ; - -:- ---,- ' ,..... . . 
:_~. __ .~ _ _>.1 0 

~ -... -_... - . -""_. - . , --  -., -.__.. · . .,-,--- -,. . ,, -_.- -. 
• . J . __ • _ • • • • _ . __ • ---- .. -- .. _ .... . -- .--

'. ~ . -...-'-·'1,"1" -,.. _
• • J. .\... J. _. • • __ • __. _~. 

, . , , 

. - t - - - - ~ - ~-.. - -! • • ..... 
 2 

• I , I 

~ ... -- -.. 

3 

S P M re suits: '/JOtlt"'f ,wl~~MI1t·BL 


H~I"httn'e,h'Jl<iT· :'1132(1457 rF'~OfJl ("'1',)1 4 

ErWr.t1hn::~hI1t(i ~ = (l1I') ..!?I .. 


2 3 4 
Design mafrix 

set-Ieuel cluster-Ieuel peak-Ieuel mmmmmm
P c P~:JE<>o" qFDR",," kE pun"," PR-J6G1," qFDR",," T (Z:! pun"," 

no suprathreshold clusters 

table shows J /oC<ll maxima more lh<in II. Omm <l(Wt 

Heightlhreshold:T = 31.82, P = 0.010 (0.050) Degrees offreedom = [1.0,1.0) 
Exlenllhreshold: k = 0 uoxels FlAJH~ = 3966.44078.5 3747.6 mm mm mm; 1983.22039.3 1873 
Expected uoxels per cluster, <k> = 341289525952682l'6Wl1OO00IJ9904= 154788 uoxels =0.0 resels 
Expected numberofolusters, <0> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 7578135871.86 uoxe 
FlAJEp: 16384.000, FDRp: In!, FlAJEo: In!, FORe: In! 

http:7578135871.86
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Nonresponder 15days-baseline 

__ • •• J._~ _~ ~ : ~ : : : - ~ -r-:;: ::::::: 
con1Yas! 

_ . ... -.- -..  ~ - ,--- . - -l. '" , 
. , - .-.- , " -- I' ", - , 

~ .......... eO _ e ' _ 


- t· - - ~ ~ - r~ " -
.. .1.. _ _ _ .J. _ 

~--.'.. . -_.. .. - .... -_. 
- - T--- o r ; - -- - ., ._ -_ •• ; : ~ ____ L-,- -_.
_ _ o _ _ . .. 4 ___ .... _ . . .. __ _ 

- - T O ' -- r - ~ --- - -, _-. --_ .. , 
_ _ .&- . _."'. _0 

2 

-; 

3 

SPMresults: Vjr,r,r~;1 or,'J",',!5d'bl 

~~lfJ~fjlfe:'h,"IIlT :: -:'!1 S2n4~7 r,, "'- o (II IUfl. I! 4 
E,t.:-, tthresho~ k :: f II)I €. ~ 

2 3 4 
Design mirlrix 

set-!eue! c!uster-!euel peak-Ieuel mmmmmm 
P C PflJ Cw" qFDR=O?" k E PunGO" P!\jCw" qFDR-Q>" r (Z;:l PunGO" 

no suprathreshold clusters 

taoble shows JIocg/ maxima more tmn B.Omm apan 
HeigfTt1hreshold: T =31.82, p =0.0! 0 (0.0 to) Degrees offreedom = [1,0, 1.0] 

Exlenl1hreshold: k = 0 uoxels FlJ\JHt.4 =In! In! In! mm mm mm; In! In! In! {uoxels} 

Expetled uoxels per cluster, <k> = In! Volume: 1213528 = 151691 uoxels = 1.0 resels 

Expetled number of clusters, <c> = om Voxel size: 2.0 2.0 2.0 mm mm mm; (resel =In! uoxels) 

FlJ\JEp: 6.152, FDRp: In!, FlJ\JEc: In!, FDRc: In! 
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Nonresponder 3mo-baseline 

· . 
~ • ~ .... - -:-.. 

· .. ...._-- .....t.. 
~t ... _ .. r 

J . _ • • _ •• 
: .. -:._ .. ," 

-'---'--'--~ 
• .. ~ ....~ - -- - .. _.... __ . " .6._ . 
,- ..,_... .. .. --,. , ... -~ _.J __ 0" 

. 
""0" -: .. - .... 

contrast - .... . _.. 
" -'_ -0 

p " • .,1... 

._ •. ..... __ _ 

• -T - -- -r- -,,- -- --,-_.---. . ,-_. 

2 

;- .. -_... 

3 

S P M re suits: ~lorl'~~.")t.ctet',3m(o·8L 
Hel~ht1l1~$hof,H ~"' 1820451 :r<11 0 I '\,In, II 4 
E<to;,ntthre,;holoi k =0 II.:, ,.~I~ 

2 3 4 
Design matrix 

set-Ieuel elyster-Ieuel peak-Ieuel mmmmmm 
P c PR"J~" qFDR~" kE PunGO" Pf\"J~" qFDR~" 1 (Z:l PunGO" 

no suprathreshold clusters 

table soows 3/o~ m~xima more than 8. Omm apan 
Heightthreshold:T = 31.82, p = 0.010 (0.055) Degrees offreedom = [1 .0,1 .0) 
Exb!nlthreshold: k =0 uoxels FUUHM =3590.6 3659.6 3540.2 mm mm mm; 1795.3 1829.8 1770 
Expected uoxels per clyster, <k> = 26187321353274711~(JlIJeB08 = 161401 uoxels =0.0 resels 
Expected nymberof elysters, <e> =0.06 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 581474274O.24uoxe 
FUUEp: 16384.000, FDRp: In!, FUUEe: Int FDRe: In! 
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m~1~'V1 2"" ~~f11~1Lfl~1~"ym'W?lLiJfl~b CW111'Wfl~lJ~I91e:J'U?I'We:J~I'ie:J en donepezil: 'U~Ldru~ijf11~L~lJ~'W"lJe:J~ b~e:J\?lm bitJ~?llJe:J~ 

no. frontal parietal temporal occipital basal ganglia thalamus cerebellum brain stem 

4 

hour 15day 

3 

mo. 4 hour 

15 

days 3mo. 

4 

hour 

15 

day 

3 

mo. 

4 

hour 15 day 3mo. 

4 

hour 

15 

day 

3 

mo. 

4 

hour 

15 

day 

3 

mo. 

4 

hour 

15 

day 3mo. 

4 

hour 

15 

day 3mo. 

1 R,L Lmed,R Lmed,R R R R,L R.L L med 

2 R,L Med 

R,L 

(vertex) Lmed R,L R,L 

4 R,L 

R,L 

med 

R, L 

med R L L R.L R,L R. L R R,L med 

5 

Orbito 

R,L 

Med,orbito 

R.L R.L R.L R,L R.L R R R.L R,L L 

6 Orbito L 

L, R 

inf Med R,L Lmed Ltip Rmed ,L 

7 R.L R.L L L L L L L 

9 R R L(med ,lat) R,L R R,L R R R,L R R med 

10 Orbito L L R R R 

R=Right, L=left, med=medial, lat=lateral, orbito=orbitofrontal, AntCin=anterior cingulate gyrus 

1911~1~-Yi 3 ~~f11~1 bfl~1~"ym'W?lbiJfl~1 tJI9111'Wfl~lJ.ythjl91e:J'U?I'We:J~I'ie:JtJ1 donepezil: 'U~Ldru~ijfl1~b~lJ~'W"lJe:J.:Jb~e:J\?lmbitJ.:J?llJe:J.:J 

no. frontal parietal temporal occipital basal ganglia thalamus cerebellum brain stem 

4 15 15 4 15 3 4 4 15 3 4 15 3 4 15 4 15 

hour day 3mo. 4 hour days 3 mo. hour day mo. hour 15 day 3mo. hour day mo. hour day mo. hour day 3mo. hour day 3 mo. 

R, 

L(vertex, 

8 med L med) Lmed R L L L R. L R med 



1,,1 I:~~;o IRAA~;O I I [ IRL I I L I I ILI D I I I I L I L I L I Im" I 
R=Right, L=left, med=medial, lat=lateral, orbito=orbitofrontal 
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:um';iflmnvfti brain SPECT 1'Um';itb::::bihJm';iI?l€l'U~'U€l~\9iel!:J1 donepezil ~';i::::(J::::bdm 

\9il~ ~ ?h'U1V1qj:u::::1i SPECT tb::::dJ'U~ 12 b~€l'U l~(Jtb::::biJ'Um';iI?l€l'U~'U€l~1~(J1ibb'U'U'VW)~€l'U"1lij~ 

~1~~ 'U1~m';iflm~ly.j'U';hbb~ MMSE :U::::~~~~bb~nEr~y.j'Um';ib~:U~'U"lJ€l~b~€l~:Ul b~(J~rum~1~el~~ left 

callosomarginal, right central, bilateral pericallosal bbi;1:; lenticular nucleus segments (10) 'VI~el 

left frontal-temporal ;'lijrr;n:l161:l1~'W5n'Urn~b'll~m.lbb'lli;1'l'tJel'l MMSE (4,5) b'Wrn'Jfln~1'tJel'lAru:;0~(J 

YMi1 'lin n:l1el'l~l(J(9)l n€J1\)'Vi'Uijrn'Jb~:l1~'U'tJel.:l b~el\11:lJ1 b~(J'l?l:l1el'l b'1l'W n'W~.:IrKTeJth.:lb'W1'll~ 8bbl1lb~Bvhrn'J 
" 

ibA'J1:;~ri1'Vl1'l?l~~1\11(Jbob' SPM hj'Vi'Ul1Al1:l1bb(9)nI1l1.:1ij'l1m{lrl~oX'l~ 4 il1~N, lS 1''U bbi;1:; 3 b~€l'Wb~el 

b'll~(J'U bVi(J'U n'Ufl€l'Wb~m ;'l B1\) b lJ'Wb'Vi'J1:; n~:l1~thuvfbJ(9)€l'U?I'W€l'lI1l€lmij~l'\.Jd'W111:lJ1 n ~B :Ub~(J.:! 2 ~1 (J
, '\J 

m';ifln~1~'U:Ufll1:Ufl~1(JfI~~n'Um';iflmnd n~llA€l y.j'Ufll1~lbtJ~(J'UbbtJ~~~ frontal, temporal 

bb~:::: basal ganglia 'U€lmnnrrt'U'U1~m';ifln~ly.j'U m';i b~:U~'U"lJmb~€l~:lJ1b~(J~~:U€l~1'Un~:u~:u 

MMSE bb~:::: CDR (clinical dementia rating) ~~'U ~'U~bdru left angular, right superior frontal 

gyrus, right occipital, left temporal lobe bbi;1:; left orbital gyrus \)lnrn'J'll'J:;dj'W~ 4 b~B'W'VI".:Ib~m 

(6) ;'l'Vi'Ul1'U1.:1'U~ b 1 ruij m1:l1b 'll~ (J'Wbb 'll(;1'l~ A~l (JA~'l n'U rn 'J~n~lm'U n 1 'Jl bA'J1 :;~~l (J(9)1 b'1l'W n'W 
, v '" 

~1'V1~'U n~:l1 responder \l1 nrn'JlbA';i1:;~~1(J SPM 'Vi'Ul1ij rn'J b'W:l1:ti'U'tJ€l'l b~€l\11:lJ1 b~(J-1?1:U€l'lVi 

'U~bdru parietal lobe oX'l 2 oU1'l€l~1'lij'l1(J~lrl~bblJ'VI"'lb~mb~(J,mri 4 il1:l1'1 ~'lblJ'Wbdm~'J:;~'Um~'l~~ 
b'W?I:l1€l'l ?I'l'W~'J:;(J:; bd i;11 1 S 1''Wbb(;1:; 3 b~€l'W\l:;cJ'IA;jbi1'U f11~ b'll~(J'U bb 'llm~ parieta l lobe €l~bblJ\l:;111ij 

'I1(J~lrl~'Vl1'l?l~~ ~'lB1\lblJ'Ub'Vi'J1:; f11'Ji'i'Um'tJm~thm11'Ub'VIqj111?ll:lJ1'Jm~:l1~'J:;~'U 10 :l1n .1~ 'U1'l'J1(Ji'i'U 

m111?lJ1 b?l:l1€lb~€l'l\ll nije.moU1'lbfi(J'l'tJ€l'lm 'U1'l'J1(J~€l'l(;1\11m(;1'l~1 nl1 S :u n .l1Iel1''U €l~l'lhil~ n~:l1-db~B, 

b~(J'l 8 V'J'U ficJ'l?ll:U1~rl?l~'ll1~11f11'Jb~:u~'U'tJ€l.:lb~B\11:lJ1b~(J'l?l:l1B'l~'U~bdru parietal lobe oX'l 2 oU1-1~ 4 

il1:U'l?ll:l11'Jm.I1:lJ1b~'U f11'Jvl1'U1(Jf11'JI?l€l'U?I'UB'll1lelm donepezil ~'J:;(J:;bdm 6 b~B'U1~ 

~1'Ub'U n~:uvtlll(9)el'U?I 'W €l'l11l el m B1\)~€l.:l b~:U~l'Ul'U~\};m~~n~l b~€lb~?l1:lJ1'Jrl?l'J'll1~11 f11'J , " , 
b'll~(J'Wbb'lli;1;j ru 'U~bdrub\11b'U?I:l1B'l~\l:;?l1:lJ1'Jml1:U1bob'vl1'U1(Jrn'J111(9)€l'U?I'U€l'lI1l€lm 'VI~el f11'J111ij f11'J 

b'll~ (J'U bb'll i;1'l'tJ€l 'l b~B\11:lJ1 b~(J.:!?I:U el'l\l :;?l1:lJ1'Jrlvl1'U1 (J f11 ~111(9)€l'U?I'U m 111 el (J 1 e.J i;1 f11'Jl bA'J1:;~ ru \l~ bdm-d, 
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