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Delphi consensus study

Bl Regions well covered with several studies of good methodological quality
[ Some studies but insufficient to derive regional estimates with confidence
Single epidemiological studies
No epidemiological studies

(Ferri et al. Lancet 2005;366:2112-17)
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A Nationwide Survey on the Prevalence
of Dementia and Mild Cognitive
Impairment in South Korea

Ki Woong Kim*?®, Joon Hyuk Park®, Myoung-Hee Kim?, Moon Doo Kim*®, Bong-Jo Kim®,
Shin-Kyum Kim®, Jeong Lan Kim#, Seck Woo Moon®, Jae Nam Bae', Jong Inn Woo®™i,
Seung-Ho Ryu*, Jong Chul Yoon!, Nam-Jin Lee™, Dong Young Lee™, Dong Woo Lee,
Seok Bum Lee®, Jung Jae Lee”, Jun-Young Lee™3, Chang-Uk Lee’, Sung Man Chang®,
Jin Hyeong Jhoo® and Maeng Je Cho®™*

*Department of Newropsychiatry, Seow! National University Bundang Hospital. Seongnam, Korea
Y Depariment of Psvchiatry, Seoul National University College of Medicine, Seoul, Korea
“Depariment of Newropsychiatry, Jejn National University Hospital, Jeju, Konea

dHealth Equity Research Center, People’s Health Institute, Seoul, Korea

EDepartment of Psychiatry, Gyeongsanp National University Hospital Jinju, Korea

Depariment of Newropsvchiairy, Gwangiu Inkwang Dementia Hospital, Gwangfu, Korea
EDepariment of Povchiatry, Changnam National University Hospital, Daejecn, Korea

Y Department of Psyvchiatry, Konkwk University Chungin Hospital, Chungiu, Korea

iDepariment of Psvchiairy, Inha University Hospital, Incheon, Korea

iDepariment of Neuropsvehiairy, Seonl National University Hospital, Seoul, Korea

iﬂepmmem af Newropsvehiatry, Konkuk University Hospilal, Seonl, Korea

\Department of Newropsychiatry, Kvunggi Provincial Hospital for the Elderly, Yongin, Korea

™ Depariment of Psychiairy, Jeonja City Welfare Hospilal for the Elderly. feonin, Korea
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T Department of Psychiatry, Dankook University Hospital, Cheonan, Kirea
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Subtypes
Vascular dementia Other dementia

1.2 (0.6-1.9) 0.3 (0.0-0.6)
1.6 (0.9-2.3) 0.2 (0.00.4)
3.7(1.6-5.7) 0.8 (0.1-1.4)
3.5(0.0-7.1) 1.1(0.1-2.0)
3.6 (1.3-5.8) n.a.
256,733 0.4 (0.1-0.7)
2.1(1.2-3.1) 0.4 (0.2-0.7)
3.5 (1.7-5.2) 0.5 (0.1-0.9)
1.5 (0.8-2.2) 0.2 (0.0-0.5)
1.1 (0.6-1.7) 0.3 (0.00.5)
2.4 (1.5-3.3) 0.3 (0.1-0.5)
2.1(1.2-2.9) 0.7 (0.2-1.1)
2.3(1.6-2.9) 0.4 (0.2-0.6)
2.0(1.3-2.6) 0.4 (0.2-0.6)

ljusted based on the 2005 National Census:
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65~69
70~74
75~79
80~84
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2.09%(1.20%1-2.98%)
3.35%(2.23%-4.48%)
6.92%(4.75%-9.09%)
13.21%(8.28%-18.14%)
26.93%(19.19%-34.66%)
6.49%(5.53%-7.45%)

1.23%(0.58%-1.89%
1.63%(0.91%-2.35%
3.66%(1.62%-5.70%
3.54%(0.00%-7.11%
3.56%(1.34%-5.79%
2.26%(1.60%-2.93%

—_ — ~ ~— ~— ~—

0.31%(0.00%-0.62%
0.21%(0.00%-0.44%
0.76%(0.13%-1.38%
1.05%(0.09%-2.01%

0.42%(0.22%-0.63%)

— ~— ~— ~—

3.64%(2.45%-4.82%)
5.19%(3.77%-6.61%)
11.33%(8.09%-14.58%)
17.80%(11.59%-24.01%)
30.49%(22.05%-38.93%)
9.18%(7.94%-10.41%)

5.08%(3.81%-6.34%)
7.33%(5.99%-8.68%)

2.50%(1.65%-3.34%)
2.12%(1.18%-3.05%)

0.39%(0.07%-0.71%)
0.44%(0.19%-0.70%)

7.96%(6.32%-9.60%)
9.90%(8.18%-11.62%)

11.52%(9.23%-13.82%)
4.47%(2.88%-6.06%)
2.56%(1.64%-3.48%)

3.47%(1.70%-5.24%)
1.50%(0.83%-2.18%)
1.14%(0.56%-1.71%)

0.51%(0.12%-0.90%)
0.22%(0.00%-0.46%)
0.26%(0.00%-0.51%)

15.5%(12.46%-18.54%)
6.19%(4.39%-7.98%)
3.96%(2.80%-5.12%)

5.78%(4.76%-6.80%)
5.64%(4.60%-6.68%)

2.21%(1.38%-3.04%)
2.04%(1.12%-2.97%)

0.30%(0.10%-0.50%)
0.21%(0.03%-0.38%)

8.29%(6.90%-9.68%)
7.89%(6.46%-9.33%)
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5.94%(4.18%-7.69%)
5.78%(4.20%-7.35%)

1.95%(1.17%-2.72%)
1.84%(1.06%-2.62%)

0.68%(0.22%-1.15%)
0.78%(0.20%-1.35%)

8.57%(6.49%-10.64%)
8.39%(6.43%-10.35%)

A
Ltol, 98, XY BESY
Lo, 88 WS, XY #Fs}

5.83%(4.93%-6.73%)
5.69%(4.82%-6.56%)

2.12%(1.51%-2.73%)
1.97%(1.31%-2.63%)

0.43%(0.23%-0.64%)
0.41%(0.18%-0.64%)

8.39% (7.23%-9.54%)
8.07% (6.91%-9.22%)
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65~69 0.26(0.00-0.62) 0.65(0.00-1.35) 0.39(0.00-0.84) 1.31(0.39-2.23)
70~74 1.62(0.00-3.67) 0.71(0.10-1.32) 0.43(0.00-0.86) 2.77(0.57-4.96)
75~79 3.26(1.72-4.81) 1.02(0.34-2.33) 0.46(0.00-0.99) 4.741(2.79-6.69)
80~84 12.18(4.87-19.49) 3.51(0.00-8.37) 1.06(0.00-2.12) 16.48(7.77-25.18)
85+ 29.69(19.27-40.11) 2.04(0.00-4.11) 2.75(0.00-5.64) 33.9(22.40-45.39)
A 4.89(3.56-6.23) 1.22(0.49-1.95) 0.59(0.28-0.89) 6.71(5.14-8.27)
o
Lt 1.45(0.72-2.18) 1.13(0.48-1.78) 0.81(0.29-1.32) 3.39(2.23-4.55)
E 7.39(5.79-9.65) 1.28(0.12-2.45) 0.50(0.06-0.79) 9.10(6.51-11.69)
ng
=57 15.45(10.01-20.88) 3.69(0.69-6.69) 1.07(0.00-0.12) 20.21(13.91-26.50)
1-614 2.73(1.79-3.92) 0.32(0.00-0.69) 0.43(0.00-0.85) 3.47(2.11-4.84)
734 o[ A 1.06(0.40-1.68) 0.60(0.13-1.07) 0.46(0.08-0.84) 2.13(1.24-3.02)
=N

4.12(2.59-5.65)
5.44(3.40-7.48

0.79(0.34-1.24)
1.32(0.29-2.36)

0.58(0.13-1.04)
0.75(0.08-1.42)

5.49(3.81-7.18)
7.51(5.14-9.88)

6.71(4.15-9.28)
7.76(4.83-10.68)

2.04(0.00-4.08)
1.81(0.00-3.64)

0.94(0.21-1.67)
1.66(0.00-3.44)

9.69(6.27-13.11)
11.23(7.34-15.12)

R
Ltol, M, X9 mzaf
Ltol, 4, g, x|

4.98(3.66-6.31)
6.21(5.29-9.29)

1.21(0.47-1.95)
1.48(0.56-2.40)

0.70(0.31-1.09)
1.05(0.31-1.79)

6.89(5.30-8.48)
8.74(6.70-10.78)
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Gene variants associated with
Alzheimer disease

Gene Main alteration Presumed mechanism
Amyloid precursor protein ( APP) Mutation Autosomal dominant, mostly early onset
Presenilin 1 (PSEN1) Mutation Autosomal dominant, mostly early onset
Presenilin 2 (PSEN2) Mutation Autosomal dominant, mostly early onset
Apolipoprotein-E (APOE) Common variant Familial and sporadic, late onset
Sortilin-related receptor, L(DLR Common variant Familial and sporadic, late onset

class) A repeats-containing

(SORLI)
Clusterin (CLU) Common variant Sporadic, late onset
Phosphatidylinositol binding Common variant Sporadic, late onset

clathrin assembly protein

(PICALM)
Complement component Common variant Sporadic, late onset

(3b/4b) receptor 1 (CRI)
Bridging integrator 1 (BIN1) Common variant Sporadic, late onset

Mayeux and Stern, Cold Spring Harb Perspect Med 2012;2
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Alzheimer’ s disease

Vascular dementia

Genotype

€2/3

€2/€4

€3/e3

€3/€4

€4/c4

€4 allele

Absent

Present

referent group

0.74(0.18-3.09)

1.50(0.20—-11.04)

3.00(1.52—5.94)

7.21(1.561—-34.39)

referent group

3.33(1.79-6.20)

referent group

1.78(0.61-5.17)

1.09(0.15-7.97)

1.12(0.53-2.35)

0.52(0.05—-5.90)

referent group

1.00(0.51-1.97)

Jhoo JH, Kim KW, Suh YJ, et al. The gender- and age-dependency of the risk for Alzheimer's disease conferred by
apolipoprotein E polymorphism in Koreans. Psychiatr Invest. Aug 2004;1(1):56-60.
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Lifestyle variables

TABLE 4. Association of specific lifestyle variables with risk of Alzheimer’s disease, Canadian Study of Health and Aging, 1996-1997

Variable Cases exposed/total (no.) Controls exposed/total (no.) Qdds ratio* 85% confidence interval
Smoking 68/182 1,983/3,791 0.82 0.57, 147

At least weekly consumption of

Beer 25/187 738/3,809 0.84 0.51, 1.41
Wine 15/186 668/3,789 0.49 0.28, 0.88
Spirits 35/186 1,059/3,797 0.78 0.52,1.19
Alcohol (any type) 51/186 1,588/3,799 0.68 0.47, 1.00

Daily consumption of

Coffee 107/188 2,878/3,831 0.69 0.50, 0.96
Tea 141/186 2,673/3,815 1.12 0.78, 1.61
Regular physical activity (yes/nao) 108/188 2,728/3,831 0.69 0.50, 0.96
Regular use of antiperspirants 100/179 2.689/3,786 0.77 0.55,1.08

* Adjusted for age, sex, and education.

(Lindsay et al. Am J Epidemiol 2002;156(5):445-53)
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Vascular Factors

Table 4 Hazard ratios and 95% Cls relating specific individual clusters of diabetes (DM), kypertension (HTN), heart disease (HEART),
and current smoking (SMOKE) to Alzheimer disease (AD)

Probable and possible AD, n = 246

Probable AD, n = 176

Risk profile Atrisk  Cases (%) Model 1 Model 2 Cases Model 1 Model 2
No risk factors 303 41(13.5) 1.0 1.0 30(9.9) 1.0 1.0

DM only 36 11 {30.6) 3.60(1.8,7.1) 3.8(1.8,82) B (22.2) 3.8(1.7, 8.5) 4801.9, 11.6)
HTN only 306 48 (15.7) 1.4(0.9,2.1) 1.5(0.9, 2.4) 33 (10.8) 1.4(0.8, 2.3) 1.5 (0.9, 2.6)
HEART only 47 10(21.3) T00.8,3.3) 1.0 (0.4, 2.6) 71(14.9) 1.6(0.7,3.7) 1.2 (0.4, 3.5)
SMOKE only 41 9(21.9) 2.20(1.1,47) 2.20(1.0,4.9) 81(19.5) 29(1.3,6.3) 2701.2,6.3)
DM + HTN 82 26 (31.7) 3.30(1.9,54) 3.30(1.9,59) 19 (23.2) 35(1.9,6.3) 3.30(1.7,6.4)
DM + HEART 12 5(41.7) 3.5(1.4, 9.0} 3.70(1.2, 11.1) 1(8.3) 0.9(0.1, 7.2) 0.6i0.1,5.7)
DM + SMOKE 3 1(33.3)  13.7(L8, 101L.7) T7.410.5, 108.9) 1(33.3) 185(2.4,140.6) 22.2(0.5,592.9)
HTN + HEART 154 48 (31.2) 2.301.5,3.5) 2.30(1.4,37) 37 (24.0) 25(1.5,4.1) 2.70(1.5,4.7)
HTN + SMOKE 33 B(24.2) 2.20(1.0,47) 2.70(1.2,6.1) T(21.2) 2.7(1.2,6.2) 29012, 73)
HEART + SMOKE 4 1(25.0) 3.100.4, 22.5) 5.900.7, 46.9.) 00 00, -) 010, -)

The reference group is individuals without risk factors. Model 1 is adjusted for age and sex, and Model 2 i= adjusted for age, sex,
ethnic group, education, and APOE-e4 allele. Analyses for Model 2 are on a sample of 1,012 subjects {126 subjects had missing

APOE genotyping).

(Luchsinger et al. Neurology 2005;65:545-51)
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Depression in Vascular Dementia Is Quantitatively
and Qualitatively Different from Depression in
Alzheimer’s Disease

JH.Park? S.B.Lee® TJ.Lee? DJY.Lee®® JH.Jhoof! J.C. Youn® IH.Chood
E.A.Choi* JW.Jeong® JY.Choe® JI.Woo%e KW.Kimabe

Table 2. Frequencies of MDD and MnDD in the VaD and AD patients

MDD! MnDD
VaD (n=108) AD (n=108) VaD (n = 108) AD(n=108)
Severity of dementia
Very mild (CDR = 0.5, n = 78) 8 (20.5) 4(10.3) 7 (17.9) 6(15.4)
Mild (CDR = 1, n = 84) 10 (23.8) 4(9.5) 7(16.7) 7 (16.7)
Moderate (CDR = 2, n = 30) 3(20.0) 2(13.3) 2(13.3) 4(26.7)
Severe (CDR = 3, n = 24) 1(8.3) 1(8.3) 1(8.3) 0
Gender
Female (n = 110) 16 (14.5) 5(4.5) 12 (10.9) 9(8.2)
Male (n = 106) 6(5.7) 6 (5.7) 5(4.7) 8 (7.5)
Total (n = 216) 22 (20.4) 11(10.2) 17 (15.7) 17 (15.7)

Figures in parentheses are percentages.
! x* =4.45, p = 0.04, CMH test adjusting for severity of dementia and gender.



Depression as a risk factor for dementia

Hyperactivity of the HPA axis in depression
= Prolonged exposure to glucocorticoids with repeated
depressive episode
= Hippocampal atrophy and development of AD

Lower hipppocampal volume in depressed patients
(Steffens et al.,, 2000, Bell-McGinty et al., 2002, Lioyd et al., 2004)

Recurrent depression and longer duration of depressive
episodes =» volume loss in hippocampus

(Sheline et al., 1996, Sheline et al., 1999, Sheline et al., 2003)

Greater reduction in Lt. hippocampal volumes and
subsequent change in MMSE score Iin the depressed group
over 2 YEarsS (Steffens et al, 2011)




Depression and Risk for Alzheimer Disease
- Forest plots for random-effects meta-analysis-

Case-Control Studies O{%dﬁiﬁétli]ﬂ % Weight
French et al,10 1985 2.54 (0.28-23.43) 05
Agbayewa,11 1986 = 2.90(0.64-13.18) 11
Shalat et al,13 1978 2.37 (0.96-5.86) 3.2
Broe et al,12 1990 2.87 (0.90-9.20) 19
Kokmen et al E 1991 = 1.70 (1.03-2.81) 103
Speck et al, 71905 B 1.64 (1.08-2.49) 147
Tsolaki et al B 1997 = 3.88 (1.56-0.62) 31
Zalsman et al, 14 2000 .I 1.94 (0.98-3.84) 5.5
Green et al,9 2003 - 208 (1.69-2.56) 50.7

1

Subtotal -fqﬁ:,a 2.03(1.73-2.38) 100.0

Cohort Studies
Buntinx et al 15 1996 = 2.38 (1.16-4.90) 6.2
Devanand et al, 16 1996 — 2.71 (1.56-4.70) 941
Chen et al 20 1999 = 1.23 (0.51-2.98) 4.4
Palsson et al 21 1999 = 1.38 (0.68-2.82) 6.3
Li et al 22 2001 " = 0.88 (0.42-1.86) 5.8
Lindsay et al 23 2002 1.33 (0.81-2.18) 104
Zubenko et al, 17 2003 ] 2.04 (1.32-3.15) 1241
Kessing and Nilsson, 18 2003 . 2.25 (2.00-2.54) 24.3
Steffens et al, 24 2004 E 2.04 (0.64-13.48) 17
Dal Fomo et al, 19 2005 —I—I— 2.95 (1.76-4.94) 09
Andersen et al 25 2005 1.46 (0.87-2.43) 10.0

1
Subtotal -f--.T.JI-'—"- 1.90 (1.55-2.33) 100.0
1
1
Overall < 2.02 (1.80-2.26)
0042682 i 23.4288
(Odds Ratio

Arch Gen Psychiatry. 2006;63:530-538




Depressive symptoms and risk of dementia

-The Framingham Heart Study over a 17-year follow-up period-

Table 3 Association between depressive symptoms and the risk of dementia and Alzheimer disease among
participants without possible cognitive impairment at baseline: The Framingham Heart Study

Dementla AD only
Model 1 (106/882)7 Model 2 (89/680)° Model 1 (88/882)* Model 2 (73/680)°
Cases/N HR 95%CI p HR 95%Cl p HR 95%Cl p HR 95%Cl p

CES-D=16 2.03 1.23-337 0006 210 116-3.81 0.014] 211 121-3.65|0.008 218 114-416 0.019

CES-D=16or 1.87 114-305 0.013 185 111-343 0020 185 108-319 0.026 191 1.02-357 0042
antidepressant
prescription®

Cﬂntlnh.lnus 141 114-175 0002 150 116-1.93 0.002] 1.35 1.06-1.72 |0.016 141 1.05-1.88 0.022
CES-D

Abbreviations: AD Alzheimer disease; CES-D Center for Epidemiologic Studies Depression Scale; Cl confidence
interval; HR hazard ratio.

a Model 1 adjusted for age and sex.

b Model 2 adjusted for age, sex, education, homocysteine, and APOE 4.

¢ Definition of depression based on CES-D score 16 or use of antidepressant medications.

d CES-D score examined in 10-point increments.

Neurology® 2010;75:35-41



Prodomal depression of AD
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Figure. Quartiles (21-04) of the ratio of plasma amyloid-p peptide 40 to amyloid-p peptide 42 (AB.y:AB.;) and cognitive function among those with and without
depression. Different cognitive domains are shown in each ARy :ABs quartile among those with and without depression. Values are shown as mean[SE]. P values

are for comparisons among the 4 guartiles in those with and without depression.

* Amyloid-associated depression
— Presence of depression and a high plasma AR40: AR42ratio

— Greater impairment in memory, visuospatial ability, and
executive function;

ARCH GEN PSYCHIATRY/VOL 65 (NO. 5), MAY 2008
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Proposed pathophysiological mechanisms linking
diabetes to changes in the brain and dementia

Diabetes

+ Comorbidity :D <]\:| Genetic
» Medication predisposition

Underlying mechanisms

Atherosclerosis Microvascular Glucose toxicity Insulin
disease
- Brain infarcts - Insidious - Advanced protein - T secretion and
3 D ischaemia :11 Il; glycation :41 D 1 breakdown of
» Oxidative stress amyloid

o o o

Brain pathology

Alzheimer type

Dementia

Biessels et al., Lancet Neurol 2006; 5: 64-74



The potential role of insulin in

the pathogenesis of dementia

Blood Brain

Ageing
Linsulin, linsulin receptor, Jinsulin receptor
signalling, . insulin degrading enzyme

Alzheimer's disease vs elderly controls
=insulin, Tinsulin receptor, | insulin receptor
signalling, Jinsulin degrading enzyme ﬁ'

{B) The source of cerebral insulin

{A) Hyperinsulimaemia: atherosderosis

(C) Cerebral insulin in ageing and dementia

* insulin

ﬁ Insulin receptor

& Amyloid B

= Insulin-degrading enzyme

Insulin resistance syndrome

* Hypertension
+ Dyslipidaemia
* Hyperglycaemia
« Hyperinsulinaemia .
« Prothrombotic state
+ Proinflammatory state

(D} Insulin and anmyloid metabolism

e

;I

© -
jS

\_// ®

Biessels et al., Lancet Neurol

o )

%

2006; 5: 64-74




Diabetes Mellitus and Risk of Developing Alzheimer
Disease: Results From the Framingham Study

0.6
¢ No DM :
o 0.9 = DM ;
: m
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Cumulative incidence of Alzheimer disease in entire
sample: comparison of groups with and without
diabetes mellitus (DM), adjusted for age and sex.

Figure Legend:

Cumulative Incidence
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Arch Neurol. 2006;63(11):1551-1555. doi:10.1001/archneur.63.11.1551

Cumulative incidence of Alzheimer disease in
low-risk group: comparison of persons with and
without diabetes mellitus (DM), adjusted for age
and sex.



Risk of dementia in diabetes mellitus

Reference Quality Results (953 CI) Additional adjustment
rating forwvascular risk factors

Any dementia Ot q 1-9(1-3-2-8)

Brayne” 7 OR 2-6 (0-9-7-8)

Peila” 7 1-5(1-0-2-2) 1.5 (1-0-2-2)

MacKnight™ 7 1-2 (0:9-1-7) 1-3(0-9-1-8)

Xu? 7 HR 1.5 (1-1-2-1) HR 1.5 (1-0-2-1)

Leibson™ 6 SMR 1-6 (1-3-2-0)

Hassing™ 4 1-2 (0-B-1-7)
Alzheimer's disease ot q 1-9(1-2-3-1)

Brayne~ 7 OR1-4 (1-1-17-0)

Yoshitake™ 7 2-2 (1-0-4-9)

Peila” 7 17 (1-0-2-8) 1-8(1-1-29)

MacKnight™ 7 1-2 (0-8-1-8) 1-3 (0-8-2-0)

KXo 7 HR 13 (0-8-1.9) HR 13 (0-9-2-1)

Leibson™ 6 SMR 1-6 (1-3-2-0)

Luchsinger® 6 HR 2-4 (1-8-3-2) HR 2-0 (1-4-2-9)

Arvanitakis™ 6 HR 1.7 (1-1-2.5)

Katzman™ 5 OR0.5 (0-1-2-3)

Hassing™ 4 0-8 (0-5-1-5)
Vascular dementia ot ] 2:0 (0-7-5-6)

Yoshitake 7 2-8 (2-6-3-0)

Peila™ 7 2-2(1-1-47) 2-3(1-1-5:0)

MacKnight 7 2-2(1-3-3-6) 20 (1-2-3-6)

Xu? 7 HR 2-2 (1-1-5.0) HR 26 (1-2-6-1)

Luchsinger™ 6 HR 4-2 (2-2-8-3) HR 3-4 (1-7-6-9)

Hassing™ 4 2.5 (1-4-4-8)

Biessels et al., Lancet Neurol 2006; 5: 64-74



Risk of dementia in diabetes mellitus

Yoshitake, 1995 — +
Xu, 2004 =
Tyas, 2001
Treiber, 2008

Peila, 2002 —t
Ott, 1999 L *

Muller, 2007
MacKnight, 2002 5
Luchsinger, 2005 | y *
Leibson, 1997 ) X |

Katzman, 1989 ]
Hassing, 2002 i

Eriksson, 2010 ——
Becker, 2009
Arvanitakis, 2004 | s

Aot 20 T Relative Risk of AD 1.5 (95% CI 1.2- 1.8)

0 1 2 3 4 5 6
RR (95%Cl) AD

Yoshitake, 1995
Xu, 2004
Treiber, 2008
Peila, 2002

Ott, 1999
MacKnight, 2002

+

Luchsinger, 2005

Hassing, 2002
Eriksson, 2010
Akomolafe, 2006

—— | g Relative Risk of VaD 2.5 (95% CI 2.1-3.0)

0 1 2 3 4 5 B T 8 8
RR (95%Cl) VaD

Exalto et al., Experimental Gerontology 47 (2012) 858-864



Likelihood of Dementia Development

Enhanced Risk for Alzheimer Disease in
Persons With Type 2 Diabetes and APOE 4

—— Neither DM nor APOEe4

Dementia Status

Hazard Ratio
(95% Confidence Interval)

Model 12

Model 2P

--------- APOE<4 only
1.00- ——— DM only
e —-— DM + APOE<4

0.75-
0.501
0.25-
0.004

T ! y I I

0 10 20 30

Time From 65 Years, y

40

Total dementia (n=2547)¢

Diabetes only
APOE =4 only
Both

AD (n=2343)c.d
Diabetes only
APOE =4 only
Both

Mixed AD (n=2268)C:¢

Diabetes only
APOE =4 only
Both

VaD (n=2194)%#
Diabetes only
APOE =4 only
Both

1.42 (1.02-1.97)
2.07 (1.66-2.60)
3,32 (2.06-5.33)

1.44 (1.03-2.01)
2.06 (1.65-2.58)
3.24 (2.00-525)

1.45 (0.89-2.37)
261 (1.93-3.54)
4.53 (2.47-8.30)

1.81 (1.05-3.10)
2.37 (1.59-3.53)
4.83 (2.07-11.29)

0.96 (0.38-2.41)
0.95 (0.47-1.95)
1.11 (0.15-8.15)

1.62 (0.98-2.67)
2.50 (1.84-3.40)
4.99 (2.70-9.20)

1.75 (1.00-3.04)
2.35 (1.57-3.52)
4.23 (1.76-10.14)

0.80 (0.30-2.09)
1.02 (0.51-2.06)
0.64 (0.08-4.92)

Irie et al., ARCH NEUROL/VOL 65 (NO. 1), JAN 2008



Severe hypoglycemic episodes was associated
with a greater risk of dementia.

Hazard Ratio (95% Confidence Interval)

Adjusted for Age Additionally Adjusted
No. of (as Time Scale), BMI, for 7-Year Mean HbA,, Level,
Hypagly{:emm No. of Race/Ethnicity, Education, Sex, Additionally Adjusted Diabetes Treatment,
Episodes® Dementia Cases and Duration of Diabetes for Comorbidities® and Years of Insulin Use
1 or more 250 1.68 (1.47-1.93) 1 48 (1.29- 1 [0) 1.44 (1.25-1.66)
1 150 1.45(1.23-1.72) 29 (1.10-1.53) 1.26 (1.10-1.49)
2 57 2.15(1.64-2.81) L142243) 1.80 (1.37-2.36)
3 or more 43 2.60 (1.78-3.79) 10(1.48-2.73) 1.94 (1.42-2.64)

Abbreviations: BMI, body mass index; HbAlc, glycated hemoglobin.
a Analyses combined using Cox proportional hazard models.

bThe 1 or more group was compared to 0 and 1, 2, and 3 or more groups were simultaneously compared to 0.
¢ Adjustment made using a comorbidity composite scale.

Whitmer et al., JAMA, April 15, 2009—Vol 301, No. 15



Hypoglycaemic episodes and risk of dementia
in diabetes mellitus : 7-year follow-up study

(a) (b)
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Table 2 Incidence rate and hazard ratio (95% CI) of dementia by hypoglycaemic status

Without dementia With dementia Incidence rate of dementia Age- and gender-

Hypoglycaemic (n= 14 298) (n=1106) (per 1000 person-years) Crude hazard ratio adjusted hazard ratio
episodes n (%) n (%) Rate (95% CI) RR (95% CIJ) P-value RR (95% CI) P-value
Yes 242 (83.7) 47 (16.3) 29.9 (22.1-39.2) 2.76 (2.06-3.70)  <0.001 1.60 (T.19-2.19) 0.003
1 178 (84.0) 34 (16.0) 29.3 (20.5-40.3) 2.49 (1.77-3.50) <0.001 1.47 (1.04-2.07) 0.003
2 51 (85.0) 9 (15.0) 31.3 (15.0-56.3) 2.54 (1.32-4.89) 0.005 | 1.41(0.73-2.71) 0.311
23 13 (76.5) 4 (23.5) 44.9 (14.0-104.4) 3.74 (1.40-9.97) 0.009 2.60 (0.97-6.92) 0.056
Without diabetes 238 997 (97.4) 6485 (2.6) 3.9 (3.8-4.0) 0.35 (0.33-0.37) <0.001 | 0.50 (0.47-0.53) | <0.001

RR, rate ratio.

Lin et al,, Journal of Internal Medicine, 2013, 273; 102-110
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Figure 1

FHS
MoVIES

Combined’

Qe=10.92, p=0.05

Forest plot of nonsteroidal anti-inflammatory drug use and Alzheimer

dementia
AD cases

aHR (85% CI)* Exposed Unexposed  Total N
0.52(0.31-0.88) 21 60 1,686
0.64 (0.40-1.03) 22 79 3,188
0.70 (0.43-1.13) 20 132 3,244
0.75 (0.55-1.02) 56 175 3,008
0.4 (0.19-0.90) 7 71 1,001
1.16 (0.82-1.63) 52 125 1,372
0.76 (0.64-0.91) 178 642 13,499

Protective effect Harmful effect
Any NSAID use
——
<>
1.0 10.0

BLSA = Baltimore Longitudinal Study of Aging; CCS = Cache County Study; CSHA = Canadian Study of Health and Aging; FHS = Framingham Heart Study;
MoVIES = Monongahela Valley Independent Elders Study; NSAIDs = nonsteroidal anti-inflammatory drugs

(Szekely et al. Neurology 2008;70:2291-2298)



Factors associated with the risk of dementia in a
multivariate logistic regression model

Variable Level Dementia Alzheimer’s disease Vascular dementia
Odds ratio 05% CI Odds ratio Q5% Cl (Odds ratio 05% Cl

Age (years) 6569 1.00 - 1.00 - 1.00 -
7074 1.39 (1.00-1.94) 1.54 (1.03-2.30) 1.21 (0.66-2.24)
75-79 2.86 (2.06-3.08) 205 (1.98—-4.40) 3.06 (1.73-5.43)
B-84 4.79 (3.30-6.77) 6.07 (4.02-9.17) 368 (1.94-6.97)
>85 6.71 (4.51-9.97 Q.77 (6.21-15.38) 2.4 (0.98—.97)

Gender Men 1.00 - 1.00 - 1.00 -
Women 0.42 (0.31-0.55) 045 (0.32-0.63) 0.30 (0.18-0.49)

Residence Urban 1.00 = 1.00 = 1.00 =
Rural 1.17 (0.93-1.47) 1.17 (0.00-1.53) 0.99 (0.64-1.53)

Economic status Not disadvantaged 1.00 - 1.00 - 1.00 -
Dhsadvantaged* 1.27 (0.94-1.70y 1.20 (0.85-1.68) 1.45 (0.85-2.48)

Education (vears} =7 1.00 - 1.00 = 1.00 =
1-6 1.23 (0.90-1.68) 1.08 (0.74-1.56) 1.95 (1.07-3.54)
0 [1.87 (1.32-2.63) 1.55 (1.03-2.32) 4.38 (2.20-8.38)

Ilhiteracy No 100 — 1.00 - 1.00 -
Yes [4.68 13.57-6.15)| 5.68 (4.20-7.70) 215 (1.28-3.63)

Smoking Mo 1.00 - 1.00 - 1.00 -
Yes 1.91 (1.42-2.56) 205 (1.46-2.89) 1.83 (1.06-3.17)

Alcohol (standard units/day ) 0 .00 - 1.00 - 1.00 -
<1 0.69 (0.50-0.95) 0.60 (0.41-0.89) (.68 (0.39-1.20)

=2 0.22 0.10-0.46) 0.30 (0. 14-10.66) n.a. -
=3 047 (0.31-0.72) 0.53 (0.33-0.37) 0.27 (0.11-0.65)

Exercise (MET) Mild 1.0 = 1.00 - 1.00 =
Moderate 0.49 (0.30-0.61) 0.50 (0.39-0.66) 0.40 (0.26-0.62)
Severe (.90 (0.55-1.75) (.88 (0.44-1.76) 0.35 (0.07-1.67)

Head trauma’ No 1.00 - 1.00 - 1.00 -
Yes .26 (1.69-3.00) | .58 (1.33-2.66) 268 (1.65—4.35)

Depressiont Mo 1.00 - 1.00 - 1.00 -
Yes (3.08 (2.50-3.81)] 314 (2.46-4.01) 2.46 (1.67-3.62)

Kim et al,, Journal of Alzheimer’s Disease 23 (2011) 281-291
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