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Whether Alzheimer's Disease is Responsive to a Single Oral Dose
of Donepezil and this Response is Predictive Factor in Alzheimer's Disease

Yong Tae Kwak, MD, Youngsoon Yang, MD, Yong Woo Noh, MD

ABSTRACT

positive response on cognition, but the responders’ characteristics are still uncertain. This study attempts
to identify whether a single oral dose of donepezil(5mg) can change cognition and the relationship between
single dose responder items and long—term responder are examined.

Methods : Twenty—three AD patients for single donepezil challenge study group and eleven AD patients for
controls were participated in the study. Seven days after baseline study for neuropsychological test and EEG,
same studies were rechecked after donepezil medication in study group. In donepezil study groups, 12 weeks
after donepezil medication, neuropsychological test and EEG were rechecked.

Results : After single donepezil challenge, forward digit span, Rey—0Osterrieth Complex Figure Test copy, SVLT
delayed recall were significantly improved, and beta spectra power in anterior, theta spectra power in posterior
field were significantly decreased. According to linear regression analysis, forward digit span after single done-
pezil challenge was significantly positive correlated with long—term responders.

Conclusions : This study suggests that single donepezil medication can significantly change cognitive functions
and EEG in AD patients. Among these responsive items, forward digit span was significantly correlated with
long—term responder.

O bjectives : Though a proportion of Alzheimer’'s disease(AD) patients treated with donepezil have shown
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SLafolA] AHbAQl QIX]7]s #HE=ZA Korean
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ing Battery (13} SNSB)*& A}g-2lt}H(Table 1).
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sample/sec7FA 02 &1 01 o]= 12—bit analog—
to—digital conversion 3}tk ¢1¥3 (artifact) & £0]
Il /\gﬂﬂo] ”’EH'E‘ 7]'7?} Z+ vl 6_; z': 1‘_‘:, /\]_EHq]/ﬂ k]
= 7158k, k] RS REE A A7t
2% 7479 AAst W3}k 20 epochE Aeslo] 222 &
2J&}8It}. Fast Fourier Transforms(¢]8} FFT) 9] al-
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A (Anterior field) ; F3, F4, F7, F8
ZAEF2 (Centrotemporal field) ; C3, C4, T3, T4

Table 1. Demographic data of learning controls and patients of Alzheimer's disease

Learning controls Alzheimer's disease (AD) p-value*

Numbers 11 23
Sex  Male 6 11 NS

Female 5 12
Age (year) 70.1 £ 5.1 741 £ 4.1 NS
Onset age (year) 673 + 52 721 = 64 NS
Duration (month) 350 = 128 240 + 179 NS
Education 8.1 £ 3.0 67 £ 45 NS
K-MMSE 155 £ 6.0 139 £ 52 NS
CDR 1 9 13

2 2 8

3 0 2 NS
GDS 187 £ 8.1 154 £ 7.6 NS
Barthel index 20.5 £ 4.1 195 £ 23 NS
Donepezil(mg) 5.0mg 5.0mg NS

One person in AD study group was dropped out because of gastrointestinal tfrouble (CDR1, MMSE 14) . * :

p-value

from Independent T-test, Chi-square test. NS : non-significant, K-MMSE : Korean Mini-Mental State Examination,
CDR : Clinical dementia rating scale, GDS : Geriatric depression scale
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[ Screening n = 34

[ Learning controln = 11 ]J—[Donepezﬂ sTUdy group n = 23}

[ Week 0 ; NPfesT EEG }

\

Week 1 ; NP test, EEG 2
hours after donepezil 5Smg
medication

[
[ Week 13 ; NP test, EEG J

Week 0 : NP test, EEG

Week 1 ; NP test, EEG
without intervention

Fig. 1. Flow diagram of patient inclusion and timing of
assessment according to donepezil medication. NP test :
neuropsycological test.
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Statistical analysis

SPSS 13.0 B4 & 738 0]83}9] Mann—Whitney
test @ chi—square test® ©]g3to] tjxz} A5
] kARl 4S5 nlwatelom, donepezil A% - K-
MMSE, CDR, GDS ¢} Barthel ¥3}= repeated—mea-
sures analysis of varianceS A&}t HFE WS
of &= T 24E FRlEP] flstoiM= multiple re-

gression analysisS AR5t

2 14

x =

Table 194 ¥ vie} o
A 8 o], A3, %%716 5 =
Atk o]9lell QI HEolA 25 e %JO%% o oz
78 K-MMSE %% 155, CDRE 1.18% A5t
79 K-MMSE 13.99} CDR 1.52¢} 24402 #9]
3 xjol= B A] QRIH(Table 1). Ut o]F 7ty
4t 19o] oFE FoF F Aol Al getst
THCDR1, MMSE 14).

ALY RO OITHN T QA 578'
]

2L 53 NEN2| HA| Epgy

Aol ARl SNSB AAR] gsa s wiAlsh] ¢
afo] AT R fAke EAE TR dix
oA A7 vzl 7R 7Y PSR v At
= ABsiGity. 2 A% SAACE F9% Afole T
2] 4T (Table 2).
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oA Alasigih, A7) At B FIAE for-
ward digit span, Rey—Osterrieth Complex Figure
Test(¢]8} RCFT) copy, SVLT delayed recall ©] 2
st SHEATH(Table 3). HEet 4] ¥ opgirbelA
A2 wetste), 79 Akl fost Wt



Table 2. Baseline and repeated 7 days interval neurocognitive test in learning conftrol group (mean * standard

deviation)
Domain Baseline After 7 days p-value*
Attention Forward digit span 49 £ 1.0 51 £ 1.6 NS
Backward digit span 25 = 0.6 27 + 1.2 NS
Language KBNT 1.1 £ 1.2 120 = 2.3 NS
and related Fluency 732 £ 33 74.5 £ 4.7 NS
function Comprehension 67.7 £ 2.4 724 = 55 NS
Repetition 123 = 3.1 123 = 4.5 NS
Calculation 53 £ 4.1 58 = 3.2 NS
Visuospatial RCFT copy 17.4 = 10.3 162 £ 5.6 NS
Pentagon drawing 1.7 £ 08 1.6 £ 0.4 NS
Memory SVLT trial 1 32 £ 1.3 29 + 24 NS
SVLT frial 2 38 = 1.7 3.6 =19 NS
SVLT frial 3 4.7 = 22 49 = 29 NS
SVLT delayed recall 1.5+ 1.6 1.9 + 22 NS
RCFT immediate recall 38 £ 25 2.5 = 39 NS
RCFT delayed recall 27 £ 26 2.6 £ 3.0 NS
Frontal/Executive COWAT animal 64 £ 27 69 + 29 NS
Supermarket 52 =+ 3.0 50 £ 25 NS
Letter 38 £ 1.9 3.9 =08 NS
K-MMSE 155 = 6.0 16.0 = 5.9 NS
CDR 1.5 £ 07 1.4 £ 07 NS
GDS 154 £ 7.6 13.9 = 6.6 NS
Barthel index 195 £ 23 194 = 2.4 NS

= Independent T-test, Chi-square test was done. NS : non-significant, KBNT : Korean Boston Naming Test, RCFT :
Rey-Osterrieth Complex Figure Test, SVLT : Seoul Verbal Learning Test, COWAT : Controlled Oral Word Association
Task, K-MMSE : Korean Mini-Mental State Examination, CDR : Clinical dementia rating scale, GDS : Geriatric de-

pression scale

ZHE] T (Table 4).

Donepezil 5& 12F ¥ K-MMSE2t CDRe| Hgt
o3z el

2382 ATV 5 1780] HRelE ks ¢
SR 2270] 12571A] FAE|o] o]5& doE &
Al A28k 418 donepezil FoF 817] M3}, Fok 24]
7+ 3, Fek 125 35 nlwsitk 29X © 2 donepezl
ok Aol v]3le] donepezil FF 125 F-o] K-MMSE
9} CDR 57} f2l8kAl S4%910m (p < 0.05), 227
9] g2} Fof] 1170](50%) HE

w3t 125 donepezil F2F ¥ #He-+2] K—MMSE
Het A7) 19.6 CDRo] 0.61 ¢l v]ato] njukg-&
14.6, 1.25%{tH(Table 6).

&) 3ItH(Table 5, 6).

Donepezil NEiR| £t

o
donepezil £ 12F ¥
_?;5‘_

Donepezil 3 FoF & A7 A &
3} ATk vz g
regression analysis® ©|&3}] o5 3E0] donepezil
58 125 3 Rkgrd Aol eEXE ERlssitt
Donepezil 3 FoF & AJ83%t forward digit span®] done-
pezil #8127 § RT3 FolsH| o] slem A
24 wu ArreA] $H-0] el JES e A
< ot FAACE frolekA= ek (Table 7).
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Table)3. The changes of main neurocognitive profiles after single challenge of donepezil(mean = standard devi-
ation
Domain Baseline After single challenge p-value*
Attention Forward digit span 43 £ 1.1 52 £ 1.5 0.01
Backward digit span 1.7 £ 1.4 1.8 £ 1.3 NS
Language KBNT 11.3 £ 3.1 123 = 2.5 NS
and related Fluency 722 £ 3.1 74.1 £ 4.1 NS
function Comprehension 65.7 £ 4.7 721 £ 6.4 0.15
Repetition 112 = 34 123 = 4.5 NS
Calculation 48 £ 4.2 57 = 3.9 NS
Visuospatial RCFT copy 10.5 = 10.6 143 £ 11.3 0.03
Pentagon drawing 1.6 £ 0.5 1.5 £ 0.5 NS
Memory SVLT trial 1 22 £ 1.7 24 + 1.7 NS
SVLT trial 2 32 = 1.6 3.7 £ 1.7 NS
SVLT trial 3 35 £ 1.7 39 £+ 20 NS
SVLT delayed recall 04 £ 0.6 1.6 £ 0.8 0.03
RCFT immediate recall 1.3 £ 25 2.1 £ 3.9 NS
RCFT delayed recall 0.5+ 13 14 + 3.9 NS
Frontal/Executive COWAT animal 53 £ 25 52 £ 1.9 NS
Supermarket 4.6 £ 2.1 41 £ 20 NS
Letter 27 = 09 28 £ 08 NS
K-MMSE 139 £ 52 150 £ 4.6 NS
CDR 1.5 £ 07 1.4 = 0.7 NS
GDS 154 = 7.6 13.9 = 6.6 NS
Barthel index 19.5 + 23 194 = 2.4 NS

= ! Independent T-test, Chi-square test was done. NS : non-significant, KBNT : Korean Boston Naming Test, RCFT :
Rey-Osterrieth Complex Figure Test, SVLT : Seoul Verbal Learning Test, COWAT : Controlled Oral Word Association
Task, K-MMSE : Korean Mini-Mental State Examination, CDR : Clinical dementia rating scale, GDS : Geriatric de-

pression scale

Table 4. Difference of absolute value of gEEG between Alzheimer's disease (AD) and normal controls

Baseline After single challenge p-value*
Anterior field Delta 0.98 = 0.13 0.99 £ 0.11 0.23
Theta 1.05 £ 0.17 1.03 £ 0.16 0.12
Alpha 1.01 £ 0.15 1.02 £ 0.15 0.28
Betat 1.33 £ 0.12 1.29 £ 0.10 0.02
Centrotemporal field Delta 0.97 £ 0.17 0.96 = 0.14 0.21
Theta 1.15 £ 0.20 1.12 £ 0.18 0.12
Alpha 1.13 £ 0.15 1.18 £ 0.16 0.10
Beta 1.42 = 0.14 1.39 = 0.13 0.13
Posterior field Delta 1.05 £ 0.19 1.04 = 0.17 0.20
Thetat 1.26 + 0.21 123 £ 0.19 0.04
Alpha 1.29 £ 0.19 1.30 £ 0.19 0.17
Beta 1.48 £ 0.11 1.46 £ 0.11 0.10

* 1 paired T test, T : Statistical significance was found between baseline and after doneperil single challenge

— 41



Table 5. Change of Korean Mini-Mental State Examination (K-MMSE) score after doneperzil treatment

Baseline Single challenge 12 week p-value*
K-MMSE 139 = 52 150 = 4.6 171 £ 47 0.007
CDR' 1.5 + 0.7 14 + 07 09 + 0.4 0.040
GDS 154 = 7.6 13.9 £ 6.6 139 = 8.4 NS
Barthel index 19.5 £ 23 194 = 2.4 195 £ 1.2 NS

* 1 repeated measure of ANOVA test, T : stafistical significance was found between baseline and 12 week. NS :
non-significant, K-MMSE : Korean Mini-Mental State Examination, CDR : Clinical dementia rating scale, GDS :

Geriatric depression scale

Table 6. K-MMSE and CDR score in responsive and non-responsive group affer 12 weeks donepezil medication

Number (%) CDR K-MMSE
Responsive group 11(50) 0.61 + 0.31 19.6 £ 5.1
Non-responsive group 11(50) 1.25 + 0.45 146 £ 29

K-MMSE : Korean Mini-Mental State Examination, CDR : Clinical dementia rating scale

Table 7. Influence of single challenge responsive cognitive items and EEG spectral parameters on 12 week clinical

response

Parameters B SEB T R-square p-value*
Forward digit span 0.542 0.585 3.653 0.849 0.035
RCFT COPY 0.135 0.151 0.959 0.408
SVLT delay recall 0.089 0.089 0.481 0.663
Anterior field beta —0.063 —0.070 -0.397 0.718
Posterior field theta 0.510 0.571 2.674 0.075

* 1 Multiple regression analysis was used. RCFT : Rey-Osterrieth Complex Figure Test, SVLT : Seoul Verbal Learning Test
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