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Alzheimer’s disease is on the rise

From Hebert et al., Neurology 2013
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What we knew “then”
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Source: Plassman, BL: Langa, KM: Fisher, GG; Heeringa, SG; Weir, DR:
Ofstedal, MB, et al. "Prevalence of Dementia in the United States: The Aging
Demographics, and Memory Study. Newroepidemiology 2007; 29:125-132.%
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What we know now:
Vascular contribution to Alzheimer’s
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AD=Alzheimer’s Disease
|I=Infarcts
LB=Lewy Bodies
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DEME NTIA 9 WAYS TO REDUCE YOUR RISK

cases of dementia
could be prevented

by addressing these INCREASE
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Source: Lancet Commission on Dementia Prevention and Care
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Heart disease risk factors (vascular risk
factors) that may also affect brain health

Januar y 20, 2019

High blood pressure
Diabetes

Smoking

High cholesterol

Obesity

Physically inactive lifestyle
Poor diet

Inflammation
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How do heart disease risk factors lead
to problems with memory and thinking?

e Strokes

e “Silent” strokes or related
brain changes

* Not enough flow/ oxygen to )
brain through diseased blood
vessels

« Changes in ability to clear
brain toxins or block access
to ‘the bra|n Tadecola, Neuron 2015
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HIGH BLOOD PRESSURE

|5 EVEN RISKIER

Dementia and stroke are more likely to affect people with high blood pressure.
Don’t take unnecessary risks. Keep your blood pressure under control.

LEARN MORE AT

National Institute of ‘ ' ' 1 IH!O n
QD == Mind Your Risks o @ et | A
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High Blood Pressure

 Atthe end of 2017, the definitions and
guidelines for management of
hypertension were changed:

January 20, 2019

Normal is <120/80 mm Hg
“Elevated BP”: 120-120 systolic (the upper number)

Stage 1 hypertension: systolic BP 130-139 mm Hg;
diastolic (lower number) 80-89 mm Hg

Stage 2 hypertension: SBP above 140 mm Hg and
DBP above 90 mm Hg

These changes mean that more people meet
criteria: A THIRD of Americans had hypertension by
prior definitions, and now it is nearly HALF, many of
whom don’t know it

10
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Higher BP, especially in middle age, is
associated with worse cognition

Figure 2. Adjusted Association of Visit 2 (1990-1992) Systolic Blood Pressure
Change Among Whites
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Table 2. Cox Proportional Hazards Regression Model of Time to Incident Dementia Overall

and Stratified by Race
Hazard Ratlo (95% CI)
Full Eligible Cohort Black White
Varlable (n = 15 407)* (n = 4004) (n =11 403)
Female 0.89 (0.79-0.99) 0.87 (0.72-1.06) 0.92 (0.80-1.05)
Black 1.36 (1.21-1.54) NA NA
Visit 1 age, yb
44-49 1 [Reference] 1 [Reference] 1 [Reference]
50-54 2.04 (1.66-2.49) 2.22 (1.66-2.98) 1.98 (1.49-2.62)
55-59 3.97 (3.28-4.81) 3.53 (2.63-4.73) 4.37 (3.37-5.65)
60-66 8.06 (6.69-0.72) 6.20 (4.64-8.28) 0.54 (7.41-12.27)

Educational attainment
=High school

High school graduate
or GED

=High school
Visit 1 BMI
Underwelght
Normal
Overwelght
Obese
Visit 1 smoking®
Current
Farmer
Mever
APOE £4 genotype®
0 Alleles
2] Alleles
Unknown APOE
Visit 1 diabetes
Visit 1 hypertension
Normal
Prehypertension
Hypertension

Visit 1 total cholesterol,

mag,/dL
=200

January 20,;£0J84

=240

1.37 (1.20-1.57)
1.05 (0.93-1.20)

1 [Refarence]

0.99 (0.53-1.87)
1 [Reference]

1.05 (0.92-1.19)
1.14 (0.95-1.31)

1.41(1.23-1.61)
1.00 (0.89-1.13)
1 [Reference]

1 [Reference]

1.98 (1.78-2.21)
1.18 (0.89-1.56)
1.77 (1.53-2.04)

1 [Reference]
1.31(1.14-1.51)
1.39 (1.22-1.59)

1 [Reference]
0.87 (0.77-0.98)
0.91 (0.80-1.04)

1.61 (1.28-2.03)
1.17 (0.90-1.53)

1 [Reference]

1.15 (0.36-3.66)
1 [Reference]

0.95 (0.73-1.22)
0.92 (0.71-1.20)

1.07 (0.85-1.35)
0.77 (0.61-0.98)
1 [Reference]

1 [Reference]

1.61 (1.34-1.92)
1.84 (0.97-3.47)
1.85 (1.50-2.29)

1 [Reference]
1.17 (0.86-1.59)
1.36 (1.04-1.77)

1 [Reference]
0.91 (0.74-1.13)
0.78 (0.62-0.98)

1.29 (1.09-1.53)
1.02 (0.88-1.18)

1 [Reference]

0.92 (0.43-1.97)
1 [Reference]

1.08 (0.93-1.26)
1.22 (1.03-1.45)

1.62 (1.37-1.92)
1.13 (0.97-1.31)
1 [Reference]

1 [Reference]

223 (1.96-2.54)
1.11 (0.81-1.52)
1.69 (1.38-2.07)

1 [Reference]
1.35 (1.14-1.59)
1.37 (1.17-1.60)

1 [Reference]
0.86 (0.74-1.00)
0.99 (0.84-1.16)

Hypertension in middle
age 1s associated with a
39% higher chance of
dementia

Prehypertension in middle
age 1s associated with a
31% higher chance of
dementia...

compared to people with
normal BP’s

From Gottesman et al., JAMA
Neurology 2017

. 2\ JOHNS HOPKINS

M E DI CiIHNE



Diabetes

20+

[ Diagnosed Diabetes
N Undiagnosed Diabetes
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n

20-44 45-64 65-70 70-74 74-79 80+

From Selvin et al., Diabetes

Care 2006
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Table 2. Cox Proportional Hazards Regression Model of Time to Incident Dementia Overall

January 20, 2019

Prehypertension
Hypertension

Visit 1 total cholesterol,
mg /fdL
<200

200t <240
=240

131 (1.14-1.51)
1.39 (1.22-1.59)

1 [Reference]
0.87 (0.77-0.98)
0.91 (D.80-1.04)

1.17 (0.86-1.59)
1.36 (1.04-1.77)

1 [Reference]
0.91 (0.74-1.13)
0.78 (0.62-0.98)

and Stratified by Race
Hazard Ratlo (95% CI)
Full Eligible Cohort Black White
Variable {n = 15 407)= (n = 4004) {n=11403)
Female 0.89 (0.79-0.99) 0.87 (0.72-1.06) 0.92 (0.80-1.05)
Black 1.36(1.21-1.54) NA NA
Visit 1 age, yb
44-49 1 [Reference] 1 [Reference] 1 [Reference]
50-54 2.04 (1.66-2.49) 2.22 (1.66-2.98) 1.98 (1.49-2.62)
55-59 3.97 (3.28-4.81) 353 (263-473) 4.37 (3.37-5.85)
60-66 8.06 (6.69-9.72) 6.20 (4.64-8.28) 0.54 (7.41-12.27)
Educatlonal attalnment
<High school 1.37 (1.20-1.57) 1.61 (1.28-2.03) 1.29 (1.09-1.53)
High school graduate 1.05 (0.93-1.20) 1.17 (0.90-1.53) 1.02 (0.88-1.18)
or GED
=High school 1 [Reference] 1 [Reference] 1 [Reference]
Visit 1 BMI
Underwelght 0.99 (0.53-1.87) 1.15 (0.36-3.66) 0.92 (0.43-1.97)
MNormal 1 [Reference] 1 [Reference] 1 [Reference]
Overwelght 1.05 (0.92-1.19) 0.95 (0.73-1.22) 1.08 (0.93-1.26)
Obese 1.14 (0.99-1.31) 0.92 (0.71-1.20) 1.22 (1.03-1.45)
Visit 1 smoking®
Current 1.41(1.23-1.61) 1.07 (0.85-1.35) 1.62 (1.37-1.92)
Former 1.00(0.89-1.13) 0.77 (0.61-0.98) 1.13 {0.97-1.31)
Never 1 [Reference] 1 [Reference] 1 [Reference]
APOE £4 genotype®
0 Alleles 1 [Reference] 1 [Reference] 1 [Reference]
=1 Alleles 198 (1.78-2.21) 1.61 (1.34-1.92) 2.23 (1.96-2.54)
Unknown APOE 1.18 (0.89-1.56) 1.84 (0.97-3.47) 1.11 (0.81-1.52)
I_\f_|5,|;_1_|;|u|]eles 177 (1.53-2.04) l 1.85 (1.50-2.29) 1.69 (1.39-2.07)
Visit 1 hypertension
Normal 1 [Reference] 1 [Reference] 1 [Reference]

1.35 (1.14-1.59)
1.37 (1.17-1.60)

1 [Reference]
0.86 (0.74-1.00)
0.99 (0.84-1.16)
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Smoking, Heart Disease, and

Dementia

_r" R

Coronary heart (artery) disease
{leading to chest pain
heart attack, and heart failure)

Peripheral artery disease
(lzads to pain, numbness,
infection, gangreng, and
can kead to amputation)

Detail of peripheral (leg) |
artery with
atherosclerosis

January 20, 2019

Datail of coronary (hearl) artary i
with atherosclerosis

Table 2. Cox Proportional Hazards Regression Model of Time to Incident Dementia Overall

and Stratified by Race
Hazard Ratlo (95% CI)
Full Eligible Cohort Black White
Varlable (n=15407)* (n = 4004) (n=11403)
Female 0.89 (0.79-0.99) 0.87 (0.72-1.06) 0.92 (0.80-1.05)
Black 1.36(1.21-1.54) NA NA
Vislt 1 age, y»
44-49 1 [Reference] 1 [Reference] 1 [Reference]
50-54 2.04 (1.66-2.49) 2.22 (1.66-2.98) 1.98 (1.49-2.62)
55-59 3.97 (3.28-4.81) 3.53 (2.63-4.73) 4.37 (3.37-5.65)
60-66 8.06 (6.69-9.72) 6.20 (4.64-8.28) 0.54 (7.41-12.27)
Educational attainment
<High school 1.37 (1.20-1.57) 1.61 (1.28-2.03) 1.29 (1.09-1.53)

High school graduate
or GED

=High school

Visit 1 BMI
Underwelght
Normal
Overwelght
Obese

1.05 (0.93-1.20)

1 [Reference]

0.99 (0.53-1.87)
1 [Reference]

1.05 (0.92-1.19)
1.14(0.99-1.31)

1.17 (0.90-1.53)

1 [Reference]

1.15 (0.36-3.66)
1 [Reference]

0.95 (0.73-1.22)
0.92 (0.71-1.20)

1.02 (0.88-1.18)

1 [Reference]

0.92 (0.43-1.97)
1 [Reference]

1.08 (0.93-1.26)
1.22 (1.03-1.45)

Vistt 1 smoking®
Current

1.41(1.23-1.61)

1.07 (0.85-1.35)

Former
MNever
APOE £4 genotype®
0 Alleles
21 Alleles
Unknown APOE
Visit 1 diabetes
Visit 1 hypertension
MNormal
Prehypertension
Hypertension

Visit 1 total cholesterol,
mg/dL
<200

200 to <240
2240

1.00 (0.89-1.13)
1 [Reference]

1 [Reference]

198 (1.78-2.21)
1.18 (0.89-1.56)
1.77 (1.53-2.04)

1 [Reference]
1.31(1.14-151)
1.39(1.22-1.59)

1 [Reference]
0.87 (0.77-0.98)
0.91 (0.80-1.04)

0.77 (0.61-0.
1 [Reference]

1 [Reference]

1.61(1.34-1.92)
1.84 (0.97-3.47)
1.85 (1.50-2.29)

1 [Reference]
1.17 (0.86-1.59)
1.36(1.04-1.77)

1 [Reference]
0.91 (0_741_1331 5
0.78 (0.62-0.98)

13 (0.97-1.31)
1 [Reference]

1 [Reference]

2.23 (1.96-2.54)
1.11 (0.81-1.52)
1.69 (1.39-2.07)

1 [Reference]
1.35 (1.14-1.59)
1.37 (1.17-1.60)

1 [Reference]
0.86 (0.74-1.00)
0.99 (0.84-1.18)
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High cholesterol: Risk factor for
heart disease and dementia

CHD mortality (%)

35
30+ 0
25
20 A
15 : <200 mgidL (ref) Total Cholestarol
— | 200 to 239 maidL
— 240+ mgidL
10 _ 'Ir <100 mg/dL {ref] LDL-c
- —r 100 to 129 mgidL
//QT- - . 130 to 159 mgldL
5 U,’ —— 160 to 189 mgidL
e — R~ . _ ——1— 190+ mg/dL
(] ‘* Uy — |
0 ] ] ] 1 1 ] ] ] ] ? <40 mg/dL [:ef) HDL-c
260 365 390 455 520 585 650 7.15 7.80 8.45 ——— e mod
Total cholesterol (mmol/l) 4 ;&?u :r;;m [Erﬂ Triplycerides
— . 1
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' Normal (ref) Blood Pressure*
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. I
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From the Seven Countries Study - 1 TAPOE 4ot et
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T T T T ] T T T T
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Difference in 20~year decline in DSST z-score and 95% CI
Greater decline versus reference Less decline versus reference
. N 5
From Power et al., Alzheimer’s and Dementia 2017 A\ JOHNS HOPKINS
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Obesity and Dementia

A Dementia cases compared to all others B Dementia cases compared to matched controls
Difference in trajectory, p<0.0001 Difference in trajectory, p<0.0001 1
28 - Ndementia=329, N dementia free=9979, N observations=42306 28 - N cases=329, N controls=1974, N observations=9854

—4—Controls

—#—Dementia free

—f—Cases

—@— Dementia cases

Years prior to dementia diagnosis Years prior to dementia diagnosis

Number of observations in the analysis Number of observations in the analysis

28 24 20 -16 12 -8 4 28 24 20 -16 12 8 4
Years to to to to to to to Years to to to to to to to

-24 -20 -16 -12 -8 -4 0 -24 -20 -16 -12 -8 -4 0
Dementia
free 9135 7161 5513 2944 4086 6353 6040 Controls 1460 1381 1044 1003 1245 1135 1512
Dementia
cases 219 196 141 126 147 133 112 Cases 219 196 141 126 147 133 112

Singh-Manoux et al., Alzheimer’s and Dementia 2017
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Physical activity in midlife
and risk of dementia

o
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Odds ratio for dementia
(95% confidence interval)
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Unadjusted

T

Age, education and Multivariate adjusted
cognition adjusted

Wang et al., Am J Geriatr Psychiatry, 2014
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Alzheimer’s
&

Dementia

Alrheimer's & Dementia [l (2018) 1-9

Research Article
Leisure-time physical activity sustained since midlife and preservation of
cognitive function: The Atherosclerosis Risk in Communities Study

Priya Palta™*, A. Richey Sharrett”, Jennifer A. Deal”, Kelly R. Evenson®, Kelley Pettee Gabriel “,
Aaron R. Folsom®, Alden L. Gross’, B. Gwen Windham', David Knopman®, Thomas H. Mosley',
Gerardo Heiss" i _

High Middle Low None
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0.05 4

-
I
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1| 1
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| |
1 I
0.05 1 : H
| |
- |
|
|
1

-0.10

(Beta, 95% CI)

e e e |

0.15 4

-0.20

Adjusted 14-year difference in
standardized general cognitive performance score

Leisure-time Physical Activity level

& \isit 3 Physical Activity
A Persistence of Physical Activity from Visit 1-3

Reference: High physical activity b JOHNS HOPKINS

Adjusted for age, sex, education, race-center, ApoE4, smaoking, household income, neighborhood SES MEDICINE
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Diet and nutrition

A DASH Diet

:
093 >
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= 89 ~iS
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Years After Baseline Interview - e :
Whole grains Tt08 Whole grains, Base every meal
. - Vegetables 4105 vegetables, fruits, on these foods
B Mediterranean Diet Fruts 405 ot oo,
z eans, nuts
EI Dairy, low-fat ) )
8 ornonfat 213 legumes
[¥3] '93 = == Lean meats, Fish, Eat at least twice
E g7 — g F'H.-“t?. l& I &:::: poultry, fish SRS seafood aweek
=
o T — o = ®= Cluintile 3 Nuts, seeds, 4105 Poultry, egds, - tnodera.te
91 — e i M Chintils 2 dry beans per week yogurt, cheese Rankii Ay
= e .ﬁ = Chintle 1 ) ' to weekly
% 90 = Ty Fats and 2103 Meats and Eat less often
= BG — {}H 0 sweets than other foods
e 5 per week Wine Drink in moederation
E B8 — e . ﬁ‘ ’
& - F health.h d.ed
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E I I | | I | I

Years After Baseline Interview

Januag%g,l 2Wo%lgreen et al., Amer J Clin Nutrition 20 Erom wanw.cnm.com o @ JOHNS HOPKINS
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But how are vascular and degenerative
changes linked?

* Do people with vascular risk factors
develop dementia and Alzheimer’s
disease because:

— Having both Alzheimer’s-type and
vascular-type changes in the brain makes
your cognition worse, making you more
likely to get a diagnosis of dementia, OR

— Do vascular risk factors directly lead to any
of the changes typical of Alzheimer’s
disease?

January 20, 2019 21
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JAMA | Original Investigation

Association Between Midlife Vascular Risk Factors
and Estimated Brain Amyloid Deposition

Rebecca F. Gottesman, MD, PhD: Andrea L. C. Schneider, MD, PhD; Yun Zhow, PhD; Josef Coresh, MO, PhD:;
Edward Green, MD; Naresh Gupta, MD; David 5. Knopman, MD; Akiva Mintz, MD; Arman Rahmim, PhD;

A. Richey Sharrett, MD, DrPH; Lynne E. Wagenkniecht, DrPH; Dean F. Wiong. MD, PhD; Thomas H. Mosley, PhiD
JAMA. 20773170 14):1443- 1450,

Table 3. Adjusted Odds Ratios for the Association of Midiife and Late-Life Number of Vascular Risk Factors With Global Cortex SUVR »1.2 Overall
and 5Stratified by APOE =4 Genotype (N = 322)

Creerall 0 APDE =4 Alleles 1 or 2 APOE e4 Alleles
{n = 322) {n=2320) {n = 100}
Mo. With SUVR Adjusted OR No. With SUVR Adjusted OR MNo. With SUVR Adijusted OR
Risk Factors® #1.2fTotal Mo. (%) (95% cn® *1.2{Total Mo. (%) {95% CI)® =1.2/Total No. (%) {o5% Cn®
Midlife (Study Visit 1, 1987-1989)
Vascular risk
factors
0 205 (30.8) 1 [Reference] 14747 (29.8) 1 [Reference] 6/18 (33.3) 1 [Referance]
1 E2/123 (50.4) 1.88 (0.95-3.73) 37fB5 (43.5) 1.36 {(0.61-3.06)  5/38 (B5.8) 310 (0.84-11.50)
22 B2/134 (B1.2) 2.88 (1.46-5.60)  45/00 (50.0) 1.BG (0.83-4.14)  37/44(B41) 0.15(2.27-36.89)
Late life (Study Visit 5, 2011-2013)
Vascular risk
factors
] 13435 (37.1) 1 [Reference] Bf23 (26.1) 1 [Reference] 712 (58.3) 1 [Referance]
1 IT/82 (45.1) 1.02 {0.43-2.43) 1650 (32.0) 1.38 (0.43-4.39)  21/32 (B5.E) 0.56 (0.12-2.67)
22 1147205 (55.6) 1.66 (0.75-3.69) T4/149 (49.7) 221 (0.78-6.26)  40/5%6 (71.4) 1.03 (0.25-4.29)

ascular risk factors included body mass index =30, current smoking,
hypertension, diabetes, and total cholesterol =200 mg/dL

3 T LI =

® Modeks are adjusted for age (at visit 5, 2011-2013), sax, race, education level,
and APOE g4 penotype.

January 20, 59 b JOHNS HOPKINS

M E DI CiIHNE




Is there evidence that treatment of vascular risk
factors prevents dementia?

January 20, 2019

* Previously, few studies had shown a benefit
from treatment of risk factors to prevent
dementia

* The recently presented "SPRINT-MIND" trial

showed that tight control of blood pressure (to
a goal of Systolic BP<120 mm Hg) was
associated with 15% fewer cases of a
combined outcome of MCI| and dementia (and
fewer MCI cases, but no difference in
dementia alone)

23
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Multi-modal approaches to treatment & prevention:
Mixed results

T S I - FINGER trial (Ngandu et al., Lancet

e . 2015): randomized Finnish participants to

- 2-year multidomain intervention (diet,

s — exercise, cognitive training, vascular risk

. - [ factor monitoring) vs control

s . 2-year followup was better in the

] intervention group, for cognitive change
 PreDIVA Trial: Evaluated new il it

15+ HR 0-92 (95% (1 0-71-1-19); p=0-54

dementia cases, and found no
difference in people randomized to
a multidomain vascular intervention
over 6 years compared to those
with standard care (Moll van

Charante et al., Lancet 2016) s ey (&) JOHNS HOPKINS

Intervention group 1853 1785 1674 1290 32 MEDIECIMNE
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What do we know now?

January 20, 2019

Risk factors for heart disease and stroke are also risk factors for
cognitive decline and dementia

These vascular risk factors may directly contribute to changes in the
brain that cause Alzheimer’s disease

Focusing on vascular health in middle age is especially important for
the maintenance of brain health

Treatment aimed at overall health: lifestyle, diet/ exercise, and
vascular risk, may plan an important role in preserving brain health

You may be able to prevent or delay dementia or cognitive
impairment!

There is tremendous overlap between degenerative and vascular
pathologies, and thus treatment and prevention may ultimately
be aimed at both areas.

25 (&) JOHNS HOPKINS
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