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Why early diagnosis?

« Early diagnosis and early treatment?
— Treatable or reversible dementia.
— Current treatment of degenerative dementia.
— Coming treatment of Alzheimer’s disease.
— Factors affecting progression of dementia.

 How to do early diagnosis?
— Symptoms and sings
— Screening test or formal test battery
— Laboratory diagnosis
— Neuroimaging study



Early diagnosis and early treatment

* Treatable or reversible dementia
— Vitamin B12 and folic acid deficiency
— Hypothyroidism
— CNS infection/ TB/ Syphilis / Cryptococcus

— Subdural hematoma/ Hydrocephalus /
Meningioma
— Vascular dementia or cognitive impairment



Early diagnosis and early treatment

Current treatment for dementia

e Cholinesterase inhibitor*
— donepezil (Aricept), rivastigmine (Excelon),
galanthalmine (Reminyl)
« NMDA receptor antagonist (uncompetitive)
— memantine (Ebixa, Witgen)#
 Combo therapy (CHEI + NMDA)

« * Approved for mild to moderate AD;
o #Approved for moderate to severe AD
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Atri et al, (Alzheimer Dis Assoc
Disord 2008)

MGH & MADRC n=382
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Early diagnosis and early treatment

Coming treatment for
dementia

e Active vaccine for S
amyloid protein

e Passive vaccine for
5 amyloid protein

« Vaccine for tau
amyloid protein

Active Tmmunzation.

{commaonly Freund's)

100pg AL1-42
subcutaneous inj jection
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Early diagnosis and early treatment

Factors affecting progression of dementia
e Vascular risk factors

* Nutritional factors

 Physical activity and life style factors

* Other diseases e.g., Obstructive Sleep
Apnea (OSA)



Tahle 2. Separate GEE Models Measuring Decline
in Cognitive Function Associated With
Vaseular Risk Factors®

|
Outcome: Composite

Cognitive z Score
! Multivariable- :
Age-Adjusted Adjusted

Predictor ! [} P Ualuel I [ FUaIueI
Total cholesterol 000 .85 -0 21

Time » total cholesterol, v - —.00H1 .04 -0 03
HOL-C, log-transformed .35 02 22 5

Time » HOL-C, y -.02 .61 -.06 20
LOL-C, log-transformed 0 10 -0 a1

Time = LOL-C, y -.0m .04 -.0m 045
Triglyceride concentration, =17 5 -15 22

log-transformed

Time = trighyceride -.01 G -.00G .85
concentration, y

Diabetes -1 a7 -.08 A6

Time » diabetes, v -.05 03 -.05 045
Hypertension -.21 A6 -2 4

Time = hypertension, v .1 A7 000 a9
History of stroke -.03 .88 -.05 AT

Time = stroke, v -5 .24 -4 21
History of heart disease 0449 64 A2 a1

Time »x heart disease, y =07 07 -.06 A6
Ever smoked, baseline -1 28 -4 Ga

Time » ever smoked, v 03 .36 03 .33

Contribution of
Vascular Risk Factors
to the Progression in
Alzheimer Disease

Helzner et al, Arch
Neurol. 2009: NY



Table 2. Vascular Risk Factor Profile of Different Groups

of Pd[lLll[h

AD-N  AD-l AD-V
Vascular Risk Factor %% P-value
FPresence of vascular 62.3 61.9 82.4 MS
risk factor
Presence of =1 vascular 13.27 28.6 40% 02
risk factor
Hy pertension 35.8 52.4 48.6 MS
Diabetes mellitus 15.1 21.4 37.1 05
Hy pedipidemia 15.1 14.3 11.4 NS
Ischemic heart disease 7.5 4.8 11.4 MS
Atrial fibrillation 3.8 4.8 14.3 ME
o
©
€
o
2
3
=
5]

(Sheng et al, JAGS 2007; HK)
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Figure 2. Survival curves based on Cox analyses comparing Alzheimer disease mortality
In subjects belonging to each Mediterranean diet (MeDi) tertile (p for trend = 0.004)
Model adjusted for period of recruitment, age, gender, ethnicity, education, APOE genotype,
caloric intake, smoking, and body mass index. (Scarmeas, 2007 Neurology)
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Cognitive Effects of Treating Obstructive Sleep Apnea in Alzheimer’s Disease:
A Randomized Controlled Study

Table 1. Participant Baseline Characteristics

Characteristic (n=27) (n = 25)

Female, n (%) 8 (29.6) 5 (20.0)
Ethnicity, n (%)

Hispanic 3(11.1) 1(4.0)

Non-Hispanic 24 (88.9) 24 (96.0)
Race, n (%)

Caucasian 26 (96.3) 25 (100.0)

African American 0 0

Asian American 0 0

Pacific Islander 1(3.7) 0
Age, mean £+ 5D 8.6+ 68 77+ 7.7
Education, years, mean =+ 5D 14.7 = 3.1 156 =+ 2.7
Apnea-hypopnea index, 20.8 + 16.1 26.9 £+ 15.5
mean =+ 50
Body mass index, mean + 5D 26.1 = 4.2 250 + 3.6
Mini-Mental State Examination, 24,3 + 28 24.8 + 4.2

mean + 50"

(Ancoli_lsrael et al, JAGS 2008; UCSD)

Patients stable on

Therapeutic CPAP Placebo CPAP medications, n (%)

Acetylcholinesterase inhibitors
Analgesics
Anticonvulsants
Antidepressants
Antihistamines
Major tranguilizers
Minor tranguilizers
Over the counter
(diphenhydramine)
Comell Depression Score,
mean = SD

Neuropsychological functioning
composite score, mean + SD
Wide Range Achievement
Test—Third Edition Reading
Recognition Standard Score,
mean + SD'

Mattis Dementia Rating

Scale total, mean + SO

25 (92.6)
18 (66.7)
137
14 (51.9)
3 (11.1)
2 (7.4)
3 (11.1)
0

51 +£39
— 017 £ 0.57

1066 £+ 9.1

116.0 = 13.0

20 (80.0)

17 (68.0)

1(4.0)

5 (20.0)

5 (20.0)

1(4.0)
0

1(4.0)
47+ 33
013 + 0.87

T08.5 = 9.1

1201 £ 154
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This figure depicts the slopes of the cognitive trajectories
in patients with Alzheimer disease over time in our cohort.
The median time to delirium from point B was 0.3 years
[75% interquartile range, 0.13-0.45 years). The slopas ara
based on the changes in the Blessed Information-Memory-
Concentration (IMC) subscore over time, and the scores
presented are calculated adjusting for baseline differances.
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Effect of Physical Activity on Cognitive Function in Older Adults at Rlsk for Alzhelmer Disease —
A Randomized Trial

Table 2. Effects of the Intervention and Time on Cognitive Outcomes, Moaod, and Quality of Life of Participants (Intention-to-Treat Method
Using Multiply Imputed Data)®

P Value ANCOVA
Mean Difference From Baseline (95% Cl) for Repeated Measures
I 1 | 1
Exercise Group Control Group Betwesn Within
Measure, mo {n = 83) (n = 85) Participants Participants

Total ADAS-Cog scors

R —0.26 (—0.89 to 0.54) 1.04 [0.32 to 1.82) 7
12 —0.55 (=115 to 0.20) 0,04 (066 to 0.64) 04 5
15 —0.73 (—1.27 to 0.03) —0.04 (-0.46 to 0.88) _|

Word list total immediate recall
& 108042 to 1.77) 0,81 (0221 to 1.61) 7
12 1.20 (0,40 to 2.00) 117 (0,49 to 1.84) A8 18
158 1,55 (0,88 to 2.23) 1.19(0.5 to 1.88) _|

Ward list delayed recall
5] 0,45 (0,03 to 0.87) D038 (=001 to 0.77) 7
12 037 (-0.07 to 0.82) —0.22 [-0.66 to 0.22) 02 A0
15 0.76 (0.41 to 1.10) —0.02 (—-0.36 to 0.32) |

Digit syrmbol coding total
5] 262 (1.15t0 4.08) 3,45 (1,96 to 4.91) 7
12 2.75(1.31 to 4.18) 3,89 (2.45 to 5.34) JG 2
15 472 (2,26 to 5.18) 3,02 (1.47 to 4.56) |

Verbal fluency total score
& 1.88 (0.20 to 3.72) O3 (1,24 to 1.69)
12 2077 (1.25 to 4.28) 088 (—1.09 to 2.02) A3 T8
15 1.90 (0,13 to 3.74) 1.42 [-0.86 to 3.29) |

CDR sum of boxes
& 016 (0,32 to 0.01) 003 (=013 to 0.18) 7
12 —0.21 (=036 to -0.05) =002 (=017 1o 0.13) 05 W5
15 =033 (=046 to -0.2) =020 (=0.33 to =0.03) _

(Lautenschlager et al, JAMA 2008; Melbourne)
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How to do early diagnosis?

e Symptoms and sings A% 4o AR
— Initial symptoms ¢ SR AT
— 10 warning signs of F AR — R AT - 2
dementia PR FIESS L o
¢ F R
N
RS i J}tu’gﬁ 0]
¢ET F R
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How to do early diagnosis?

Screening test ADBHE ¥ 41 % 1 e & &

WAHRY © 2 E o & T I pjAa -

e AD-8 BEBEREPH AT ORE W |y, -
. I 3 A /% F = 4
TR R HOR. T8 WY Faw uawe T

PFX - BAHRE,  EFRAL

e Mini-Cog WSSt
— 3-0objects recall f,,;“:%ﬁ”ﬁg";“%
— Draw a clock test PP —

e Mini Mental State MR R
Examination (MMSE) Fathidyiacin ey

e Cognitive Abilities ’;"‘“’:‘l:w
Screening Instrument ATTR TR IE

8N SRER A X T8~ PRAFH -

(CASI) -

T. 304k & & o B 1) A7 B 3k -

. H B RN B Ao H Ty P -

ADS8# 4 4 Sy %
R, AT MALEL

= - 154 4 - 213 %% - NEUROLOGY » 2005 65:559-564
@@;&i%%w _m;.ﬁ#ayﬁ$é
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CLOCK DRAW TEST

Pasess same:
Patient ID #
Date [/

1) Inside the circle, please draw the howurs of a clock as they
normally appear

2) Place the hands of the clock to represent the time: “ten
minutes after eleven o'clock”

Give 1 point for each recalled word after the CDT distractor. Score 1-3.

A score of O indicates positive screen for dementia.

A score of 1 or 2 with an abnormal CDT indicates positive screen for dementia.

A score of 1 or 2 with a normal CDT indicates negative screen for dementia.

A score of 3 indicates negative screen for dementia.

Mini-Cog Scoring




How to do early diagnosis?

Test battery
« Comprehensive
Neuropsychological

test

— Wechsler Adult Intelligence
Scale-111 (WAIS-111)

— Attention
— Executive

« Wisconsin Card Sroting *

Test (WCST)
e Trail making A, B
e Clinical Dementia Rating
(CDR)

Hilger E, Kasper § Journal fir Neurclogie, Neurochirurgie und Psychiatrie 2002; 3 (4): 17-22©@




Clinical Dementia Rating

(CDR)

BE R k% i 34 & % (Clinical Dementia Rating ; CDR )
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How to do early diagnosis?

Laboratory test
— CSF and plasma s amyloid

— Genetic screening

Table 2

CSF blomarkers

AByo
Tau

p-tau-181

TawA g, ratle
p-tau-181/AB 4o

ratlho

p-tau-181 tau
ratlo

Estimated aeffects
on basaline MMSE

0.28(0.22)
—0.09(0.21)
—0.04 (0.22)
—0.14 (0.22)
—0.11 (0.22)

0.34 (0.22)

CSF biomarkers as predictors for
cognitive deterioration on MMSE

Estimated aeffects
on annual MMSE

change
0.27(0.12r
—0.25(0.12)
—0.15(0.12)
—0.27 (0.12F
—(0.18(0.12)

0.42(0.12)

e Low p-tau-181/tau ratio
was the strongest predictor
with a dose-dependent
effect (lowest vs highest
quintile: 2.9 vs 1.3 MMSE
points annual decline, p for
trend 0.001).

 Low A42, high tau, and
high tau/A42-ratio were
associated with rapid
cognitive decline (p 0.05).

Kester, et al. Neurology 2009;73:1353-8



How to do early diagnosis?

 MRI
— Voxel Based Morphometry (VBM)
— Tensor Based Morphometry (TBM)
e PET
— FDG-PET: GMR
— PIB-PET: Amyloid protein



VBM from MCI to AD

Jennifer, et al. Brain 2007;130:1777-1786.

3 years before AD 1 years before AD At the time of AD
(18-54 months) (9-18 months) diagnosis


http://brain.oxfordjournals.org/cgi/content/full/130/7/1777/F2
http://brain.oxfordjournals.org/content/vol130/issue7/images/large/awm112f3.jpeg
http://brain.oxfordjournals.org/cgi/content/full/130/7/1777/F4

TBM: neuroimaging biomarker for AD

Hua et al. / Neurolmage 43 (2008) 458-469

a. Regression with Sum-of-Boxes CDR

trR P ma
AD (n = 156) MCI (n = 323) 03 '_’} 008

[ 0.2

= 0.1
= 0

-(0.1

-0.2

Sum-of-Boxes CDR 44] £1.62 .59 =086 003 +0.1 l_ 03 0
(range[1,9])  (ange[05,5])  (range[0,0.5])

Corrected P value 0.01 0.004 0.6
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