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Risk Beneficial
Factors @ ' Factors

T Inflammation |

| Oxidation stress |
ﬂ AD pathology l
I senescentcells |
| Neuroplasticity 1
[ Neurogeneration |
|  Resilience |
| Autophagy 1

Dementia - Successful
Aging
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58 E B REFEE (MCI)

*  MCI: Mild Cognitive Impairment
- EIESEMRMINEEREMEREAZEFSEREEFETF

MCI in people aged 65 years and older

2022 2050
Total MCI Total MCI
Global 800 M 130 M (16%) 1600M 260 M (16%)
USA 60.7 M 10 M (16%) 88 M 20 M (23%)

Taiwan 39 M 0.7M (18%) 7.5M 1.5 M (20%)

MCI population will be doubled in the next 30 years !

Source:

Taiwan Alzheimer’s Disease Association http://www.tada2002.org.tw/About/IsntDementia

2022 Alzheimer’s Disease Facts and Figures. Alzheimer’s Dement 2022;18 3
Journal of Alzheimer’s Disease 79 (2021) 1213-1226
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Normal cognition

~60%

Cognitive decline

~40%

About 40% MCI are at risk of
developing dementia in 5 years!

»
»

Adapted from Golomb et al. Dialogues Clin Neurosci. 2004 Dec;6(4):351-67.
2022 Alzheimer’s Disease Facts and Figures. Alzheimer’s Dement 2022;18.
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BRI M IRIE S ( Diffusion MRI )
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Test-Retest
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Chronological Age (Years) ‘1550 55 80 65 0 75 a0 a5 a0
Accuracy Chronological age
Modality | N of training | MAE (Years)
data
AcroViz DTI 537 4.32
Test-retest repeatability
Liem et al., 2017 Tiw 2354 4.29 .
* N =25;interval 1.97+0.86 years
Cole etal., 2017 Tiw 2001 4.66 * Intra-class correlation = 0.92
= +

Coleetal., 2015  Tlw 1537 5.80 * ABAG= 1.8471.25years

MAE: mean absolute error
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Cole, J. H., & Franke, K. (2017). Predicting age using neuroimaging: innovative brain ageing biomarkers.

Clinical group N Age mean Featuresfor | Mean brainagedifference Mild cognitive impairment, baseline: 6.2
. 112 74 (7) GM .
(SD) brain age (vears) progressive follow-up (3y): 9.0
- Mild cognitive impairment,
Alzheimer's disease 102 76(8) GM 10.0 progressive (early/late) 58/75 74(7)/75(7) | GM 8.7/56
. ' baseline: 8.7 Mild cognitive impairment. .
Alzheimer's disease 150 75(8 GM ! .
@ follow-up (2y): 9.0 progressive (APOE 4 78/34 | 74(6)/75(9) |GM ?;IS;V“T (53'8)/_ 2? 173
Alzheimer's di.sease . 101/49 | 747176 (9) | oM baseline: 5.8/6.2 carriers / non-carriers) P (5y)-©. :
(APOE ¢4 carriers/non-carriers) follow-up (2y): 8.3/ 7.7 Mild cognitive impairment, baseline: -0.5
36 77 (6) GM
Alzheimer's disease 411 75(7) Hippocampus | 7 stable follow-up (3y):-0.4
Mild cognitive impairment,
At-risk mental states for psychosis | 89 25(8) GM 1.7 stable baseline: -0.9/-0.9
. i 13 (APQOE &4 carriers/non- 14722 77(8)/77(8) | GM follow-up (3y):0.0/-0.6
Bipolar disorder 22 38(11) GM (males: -1.9/ females: -0.8) b
Borderline personality disorder 57 26(7) GM 3.1 Obesity 227 58 (17) WM 10
p - Objective cognitive .
Diabetes mellitus type 2 98 65 (8) GM 46
impairment 632/ 251 f186()15” °8 E’XLT:;SEB 07/17
. . baseline: 5.1 mild/major)
Diabetes mellitus type 2 12 63 (7) GM follow-up (4y): 5.9 .{_I.
Down’s syndrome 46 42(9) Whole brain 25 Schizophrenia 141 28(12) GM 53
- baseline: 3.4
Epilepsy Schizophrenia 341 34 (12) GM
(medically-refractoryinewly- gasa2 | 2003 idebrain | 4.5/009 follow-up {4y): 4.3
dia (11 26
| diagnosed)
] Schizophrenia 45 34 (10) GM (males: 3.4/
HIV 162 56 Whole brain 22 .
— | females:1.1)
Major depression 104 42(8) GM 4.0 Traumatic brain injury 99 38(12) GM / WM 47/6.0
O T D

Trends in neurosciences 40(12):681-690.




AcroViz
Technology

;

EORAIRERERE

(=] @@

scan1 scan2

CN1-to-[CN2]

[nD1]

[nD2]

L X}
...:.'.....‘ o®
e 0% % S oo’ _
-0.75
38, °
7 % 0% A e .
5.48
29 ° 2% 22 e o 8° & |
12.33
0 5 0 5 1 " 2 2

Predicted Age Difference (PAD, year)

EI Mumber of subjects
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. MRI scan
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CDR: Clinical Dementia Rating

CN: CDR = 0 (Cognitively Normal)

D1: COR =0.5
D2: COR =1

f - !
-158D mean +135D

*Adjusted p-value < 0.05

Tseng et al. JAD 2(
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Predicted Age Difference (PAD, year)
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*Adjusted p-value < 0.05

Tseng et al. JAD 2(
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EI Mumber of subjects
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. MRI scan
O Mo MRI scan
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scan2
CDR: Clinical Dementia Rating
L)
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Predicted Age Difference (PAD, year) 18D mean +158D

*Adjusted p-value < 0.05

Tseng et al. JAD 2(
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3,688 dementia-
free participants, xial
mean age 66+ 11y 5.
« adjusted for age, 3 v’ brain age gap is
sex, ICV, GMV, HV, 5 potentially a
. ® 0.90- i
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APOE e4 : early screening
3 .
of dementia risk
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0.80-
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Wang at al. PNAS

Follow-up time (years)
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