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Evolution of Pathologic Changes in AD

Degeneration in
Cholinergic Neurons of
Basal Forebrain

Normal

MCI

Mild
AD
Neurofibrillary Tangle
Pathology Moderate
AD
AD = Alzheimer’s disease. S?A\\/[e)re

MCI = mild cognitive impairment.



Primary Prevention
Identification of Ar-Risk
Individuals
Prevention of progression

/ N\

Pre-
Normal Symptomatic
AD
No Pathology, Early Pathology, AD Pathology, Extreme Pathology,
No Symptoms No Symptoms Memory Deficits Moderate to Severe
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Development of Alzheimer Pharmacotherapy

Pre-1980 1980s 1990s 2000s 2010s
Idiopathic Neurochemical Deficit Systemic Deficiency Protein Misfolding
Cholinergic Hypothesis Amyloid Hypothesis Modified Amyloid Hypothesis

Symptomatic AchE Anti-inflammatory
Treatment Precursors, therapy
Ach Agonists
l I
Nootropics Cholinesterase Hormone Oral
inhibitors Replacement Anti-amyloid Agents
[ I
NMDA Antagonists 'A(‘\r};[t';;(i'ggt Immunotherapy

Tacrine Donepezil Rivastigmine Galantamine Memantine

FDA Approved

1993 1997 2000 2001 2003
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A 24-week, double-blind, placebo-
' controlled trial of donepezil in patients
with Alzheimer’s disease

S.L. Rogers, PhD; M.R. Farlow, MD; R.S. Doody, MD, PhD; R. Mohs, PhD; L.T. Friedhoff, MD, PhD;

NEUROLOGY 1998:50:136—145 i

and the Donepezil Study Group*

—@— Placebo

—/\— Donepezil 5 mg/day
—{} Donepezil 10 mg/day
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A 5-month, randomized,
placebo-controlled trial
of galantamine in AD

P.N. Tariot, MD:; P.R. Solomon, PhD:; J.C. Morris, MD; P. Kershaw, MD: S. Lilienfeld, FCP (Neuro);
C. Ding, PhD); and the Galantamine USA-10 Study Group®*

Neurology 2000:54:2269-2276 |

Improvemeant
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i i

Mean (= SEM) change in ADAS-cog
from baseling
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Detaricration

Baseline 1 2 3 4 &
Time (months)

Figure 2. Mean change from baseline in AL} Assessment
Scale—cognifive subscale (ADAS-cog) scores over time (ob-
served cases analysis). B = placebo; A = galantamine 8
mglday; ® = galantamine 16 mgiday; O = galantamine
24 mglday.
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Original Contributions
(Stroke. 2003;34:2323-2332.) |

Efficacy and Tolerability of Donepezil in Vascular Dementia

Positive Results of a 24-Week, Multicenter, International, Randomized,
Placebo-Controlled Clinical Trial

Sandra Black, FRCPC:; Gustavo C. Roman, MD. FACP, FRSM(Lond); David S. Geldmacher, MD:
Stephen Salloway, MD: Jane Hecker, MD; Alistair Burns, MD: Carlos Perdomo, MS;
Dinesh Kumar, MS:; Raymond Pratt, MD: and the Donepezil 307 Vascular Dementia Study Group

ADAS-cog Function
4 ADFACS
Clircal
E -3 -1.0 Improvemant
8 3 arpovamant _E_. 0.6
52 L .02
B § -1 T EE Bazehng
o —_— 0.2
% E o e - Basgine o E I ¢
s} ST WE o8] .
1 ) '}_ I l ,_-u_-l,g 10 . Clinlcal
E == Donepazil {10 mgiday) = 0 u daciing
5 | =0~ Donepesil (5 mgidey) Clinieal g 144 e Donepezil {10 moiday) T
<4+ Plasabo decling ' - e
ﬂ 3 P 'Mﬂs". "M.U-t"'Fd:l.M'l “#m ﬁ 1IE | "'; [}Dlmmlﬂ ‘5 mﬂﬂ I
0 6 12 18 24  End point o5 ] "F0:06 V% piwass , .
{Wiernisk
sw wesk 24 LOCF} H (] 12 18 24 End I:H}IHT
Study week (Week 24
LOCF)
Don 10 mg n=188 102 1682 148 143 186
ODonsmg n=188 ira L ha | 154 153 185 Don 1Qmy n=18% 185 164 148 143 185
Placabo A=188 187 174 168 16D 188 DonSmg n=181 173 164 162 161 181
Flacabo n=160 13 166 161 155 180

Figure 2. ADAS-cog least squares (LS) mean change from
baseline score in donepezil- and placebo-treated patients. Don

indicates donepezil.

Figure 3. ADFACS least squares (LS) mean change from base-
line score in donepezil- and placebo-treated patients. Don indi-

cates donepezil.
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Galantamine significantly improves overall
cognition in patients with AD + CVD or with VaD

Mean (x SE) change

In ADAS-Cog from baseline

Erkinjuntti et al. Lancet, 2002

Time (months)

—#— Galantamine 24 mg/day#— Placebo

Improvement
3 - A
-2 % )
-1 1
4%\ *p < 0.001

0 -

1 — \

2 l | .

Baseline 2 4 6

Deterioration



OJ —

 Total score range : 0 — 70

« Assess performance on 11 cognitive tasks

1. Orientation

Three trials of a 10-word list learning task
Three trials of a 12 word recognition task
Recall of instructions

Comprehension of commands

Object and finger naming

Word finding difficulty

Expressive language

Language comprehension

0. Ideational praxis

1. Contructional praxis
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ORIGINAL ARTICLE

The Alzheimer’s Disease Assessment
Scale - Cognitive Subscale

Normative Data for Older Adult Controls

David P Graham, MD,*! Jeffrev A. Cully, PhD,*+#! A. Lvnn Snow, PhD,*7}|
Paul Massman, PhD Y% and Rachelle Doody, MD, PhD§#

TABLE 1. Normative Scores for the ADAS-cog Individual Items and Total Score,
Delayed Recall Item Score, and MMSE Score
Median Mode Mean S.D. 95% C.L Range
ADAS-cog total error score ] ] 4958 2.25 4.58 1o 5.38 1-11
Memory Components
Word Recall 3 3 319 1.33 319 o 3.42 1-6
Word Recognition 1 | 1.17 1.17 97 to 1.38 0-7
Remembering [nstructions 0 0 0 0 0to0 0
Orientation 0 0 A0 31 D310 .16 0-1
Language Components
Naming (fingers & objects) 0 0 05 22 01 to .09 0-1
Word Finding Difficulty 0 0 01 09 —.01 to .02 0-1
Follow oral commands 0 0 11 .34 D510 .17 0-2
Expressive Language i 0 02 A5 00 o .05 01
Comprehension 0 0 03 22 =01 to .07 0-2
Praxis Components
Constructional Praxis 0 0 30 .49 21 o 39 0-2
Ideational Praxis 0 0 .00 .00 0to0 0
Delaved Recall error score 4 5 3.82 2.12 34510 4.20 0-10
MMSE total score 29 30 29.29 (85 2014 10 29.44 26-30
w1 SSOCH O
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S8t X7 Bt =0| MU=

— A0{™ XIFa} H|HO{X x}F0f st X|HF| 4 (delayed recall)sH,

- 5% W25 (ideomotor praxis)

— FOIXFZH H|AUX|HY HF0f Zgh
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Professional Manual
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7t o & AL (Attention Test)

1. =Xt 2| R7| AA}
2. 2t X[ 7| AAt

Lt 7|38 HAF (Memory Test)
1. ot GAMEfEAL (K-MMSE)
- M B S5
2|AI-
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- 202 XA 2|4
- QI AL
3.4 0|58ty
- 522
- 202 X34
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2.°t=d EAEAMNSOIEM7| AA

3. &7t2t O|ELH7|, -2 ++&, A,
MK HAL

4. AT AAl

2t X2 U AIBZHE HA

(Perceptual & Visuospatial Test)
1. o= GAYEIdAL 224 d8e2(7)
2. 0|5t 2AL

O MEQ U HI|SHA
(Frontal /Executive Function Test)
1. Contrasting program / Go-No-Go test
2. Fist-Edge-Palm / Aternating hand movement
3. b= Ey 1a|7)
=ajot £z 12|7]
4. T REd A
- HF 7E€d9 (S=0IE07)
-2X4 788 (7, 0, A)

5. ¢t=d AEF HAL

Ht. 7| EF A} (Other Indexes)

1. 3HEE MAME AL
=oIeeNE

AR YA BB S
YA KON
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Memantine in Moderate-to-Severe

Alzheimer’s Disease

M ermarntine

Placebo

Improvement

Worsening

%

L ]

A
2_
t ]
& -2
0
no 4
E
8 -6
8
[TR—- T
e
()
_104
0o 4
M. at Risk
Memantine 126119
Placebio 126117
P value

12

147
106

Week

T
28

26
i3
0,002

End
Point

124
123
<0.001

[l
=
P

|

=
f]
1

=
P
|

0.4+

Difference in FAST Score

0.8

-
-

Memantine

Improvement

Worsening

T

=

Mao. at Risk
Memantine 128
Placebo 126
Pvalue

12 78 End
Week Paint
107 a7 121
106 54 113
0.007 002

Figure 2. Other Efficacy Variables.

The mean (+5E) scores at each specified time in the observed-cases analysis are shown. The boxes indicate the mean

(+SE) at the end point in the analysis with the last observation carried forward in the intention-to-treat population. Panel A
shows the change from base line in Severe Impairment Battery (SI1B) scores. Panel B shows the change from base line in
Functional Assessment Staging (FAST) scores, calculated by enumerating the stages and substages as follows: stage 3
(~2) through stage 5 (0) and substage 6a (1) through substage 7f (11).




SIB and ADCS-ADL19
by Visit (Observed Case) and at End Point (LOCF)
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Donepezil in patients with severe Alzheimer’s disease:
double-blind, parallel-group, placebo-controlled study

BengtWinblad, Lena Kilander, Sture Eriksson, Lennart Minthon, Steflan Batsman, Anna-Lena Wetterholm, Cotarina jansson-Blixt,
Anders Haglund, for the Severe Alzheimer s Disease Study Group*

Loncet 2006; 367 : 1057-65

SIB

== Dionepezil p=0-003

_| =—e=Placebs

p=0-008
p=0.008

L5 mean change from baseline (SE)

&
E
g Clinical
'E improvernent
g2
£
1]
Z
5 e .
[=
i}
E
|
Clinical
dedline
-4 T | T
i} Maonth 3 Month & Month 6
cormpleter completer  medified
population population intention-to-
treat population
Donepezil (n=109) 109 a5 [105)
Placeba (n=107) 107 98 (107)
ADCS-ADL-severe
Clinical
19 —#=Donepezil improvemnent
—#—Flaceba
p=0-09 p=0.03
Clinical
decline

-4 T T T
a Maonth 3 Month & Month 6
cormpleter completer  modified
population population intention-to-
treat population
Donepezil (n=109) 109 a5 o9
Placeho (n=107 ) 107 98 (107)

Figure Z: Effect of treatment on 5I1B and ADCS-ADL-severe scores
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Assessment of Severely Impaired Patient: Description and
Validation of a New Neuropsychological Test Battery

Psychological Assessment : A Journal of Consultinsg and Clinical Psychology
1999, Vol.2, No.3, 298-30

Judith Saxton
Karen L. McGonigle-Gibson, Andrew A. Swihart, Vicki J. Miller, Francois Boller

Alzheimer’s Disease Research Center School of Medicine University of Pittsburgh

Development of a Short Form of the Severe Impairment
Battery

Am J Geriatr Psychiatry 13:11, November 2005
Judith Saxton, et al.
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Lver Impat

9 subscales

40 simple, one-step command items

Score ranges : 0-100

Allowing for categorization of impairment
Allowing for tracking deterioration over
time

Administration time is app. 20 min (20-40)
Age range : 51 to 91 years
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essment of the

lon and Validation™o w NeuropsychologIC
udith Saxton. et al. A Journal of Consulting and Clinical Psychology 1990, Vol 2, No 3, 298-

Subjects

41 (6 men + 35 women)

Probable or possible AD by NINCDS-ADRDA

Mean age: 72.2 yrs

Mean education level: 11.6 yrs

Mean MMSE score: 6.6 (SD=4.0, range: 0-13)

Mean SIB score: 93.8 (SD=30.7, range:15-136)

Relationship between SIB score and MMSE score

Total group: Pearson product-moment correlation coefficient: 0.74
(p<0.001)
MMSE scores of 0-9 (n=31), Correlation coefficient: 0.71 (p<0.001)
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. b| ‘ The Severe Impairment Battery Subject’s details s :':;I?Ul'j.“f - . .
i e . Name Mame nCation
[ ] J‘ SIB Scoring sheet _— o SUMmMary ; Q

chart 1 | | | |
] ] st date Tester
: P b tat feveramaniimes Bamery Reronn v Einn L0
Thames Valley Please follow the instructions provided in ; o
Test Company the Manual when using this Scoring sheet
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>as ofe ] - = . .
Ressan for reforr & Shake handi 0 [ 12 Digitipan 20 [
Ik Follow drecoens 218 [ 16 hudrory spam 410
Ue  Sivrese o tablefpull ray 20 [ 17 Visuslipan L0
R Mezimwm/Totel & [ ] Mogimum Tate! 0 [ ]
1 (SDa ‘Hello, my nameis _ o lasl Memary M) Praxis (PR)
~ 2 points: spontaneously shakes hands BUiL : 1 Ewaminers name immedate 10 [ 16 sing cup-photogragh 218 [
I point: raises right hand towards examiner’s but doesn’t take examiner’s hand Score 2, 1010 M Examiners name delayed S W Using cupecup T
b ‘I want you to answer some questions for me’ 1b S" M Senterwe 210 H i Using spoon-photagraph 210 H
‘Come with me (to my office/over here)’ 15 Olsert Eeedlang 1.0 :l 13 UKy spoameponn 210
Prompt by taking the subject’s arm: ‘Come with me’ Score 2, 1 0ro 18 Object debiped 210 :I Meaxisouss / Tesa) &
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Prompt by taking the subject’s arm: ‘Sit up/back/forward’ 32 Shape 210 :l
— 2 points: spontaneously moves in direction indicated or Moximom  Tats! 14 :l Viiusspetial ebility (V)
(alternative) spontaneously sits up/back/forward i )
1 point: after prompt 17 Coler masching 20 ]
i 3 = ] Orfentation () X Color distrimination 210
¢ ‘Please sit here 1cSI i " )
Prompt by taking the subject’s arm: ‘Sit here' Bl | i Subject’s marme FAE :l + Shapamaniing 410
AT : . © Monts 210 13 Shapediermination 1.0
Alternative: If the subject is in a wheelchair: ‘Come and sit by this table Score 2, 1 or 0 3 Wi Totel 8
Prompt by pressing your arm gently on the subject’s shoulder: ‘Come and sit over here' ? City 10 T
Alternarive: If the subject is sitting in a stationary chair: ‘Pull the table towards you' Maximom/Totsl 5 :l
Prompt by touching the table while repeating the instructions
. . Langurge L) Canstruetion (€]
~ 2 points: spontaneously sits in chair or 4 .
(alternative) spontaneously wheels chair to table or 4 Wriename 1.0 H 152 Crawing-circe e ]
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1 point: after prompt ] Mants of pear 210 Myl / Todnl a I:l
= 33 Respondwe raming=tup 210
2 M :My namejjs —i i tasiis Sl : e ; L b Fesponsve raming=poon 210
‘1 :Jeasr;t 'aountao n::rir;emher my nam? because I'm going to ask you what it is’ (pause) ‘What's my name?” | Sa  Reacing compeerension 110 Driandnting tn name (ON]
y TR Score 2, 1 or 0 4k Werbdlcomprehension 2140 W o -
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~ 2 points: spontaneously correct % Reaging 210 IToial : [
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Korean ve

Demeniia and Neuracognifive Disorders
2008; 5 70-6

%I Severe Impairment Battery?] EfgE e} AT F7}

EEE ) ;;lgz,' I;I-;l%” tiﬁ:-—[# The Validity and Reliability of the Korean version of Severe
WO - OMAL - 2Kl . ZiAkg | L pairment Battery

Study design

= Multi-center, Observational study

Eligible patients: moderate to severe AD
@2 (FAT) : 47 FFAT7IRAA -4 917
F / U duration: minimum 4 weeks, longitudinally 48 weeks

= Outcome : Cognition (K-MMSE, SIBKo, BPMSE)

Inter-rater reliability

Test-Retest reliability
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SIBKo : Demographic data of the subjects

Age (years) 77.36x7.01 76.70x£5.23 0.7728

Sex (M/F) 23/68 4/6 0.4507

Education (years) 5.59+5.53 9.80%+4.92 0.0193
K-MMSE 9.87+3.58 28.41+0.85 *

SIBKo 68.97+19.08 97.712.36



SIBKO : Interrater & Test-retest reliability
~ InterraterReliability Test-Retest Reliability

K-SIB SIB K-SIB SIB
(n=10) (n=11) (n=18) (n=14)
Total SIB score .99 1.00 0.51 .85
£ Social
2,' interaction .99 1.00 0.70 55
=~ Memory .99 .98 0.43 69
" Orientation 99 99 0.92 36
Language .99 1.00 0.90 .79
Attention .99 1.00 0.38 .63
Praxis .99 .87 0.75 .86
Visuospatial .99 97 0.63 .58
Construction .99 1.00 -0.16 22

Orientation to
Name .99 .99 0.93 74



SIBKo vs K-MMSE
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Correlation Coefficient : 0.88 (P<0.01)



3 Group in the Severe Dementia

3 severity groups according K-MIMSE

K- MMSE 11 - 15

Number 11 43 37

SIBKo 41.09+£21.56 64.47+£15.27 82.49+7.70

Significantly different (95% confidence)



Relations btw SIBKo & CDR, K-MMSE
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