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3 Dimensions

0 Clinically: The absence of cognitive impairment from disease.

O Pathologically: The absence of neurodegenerative, cerebrovascular, neoplastic
or other disease that interferes with everyday physical and
cognitive functioning.

Q Pragmatically: The preservation of neuronal function to meet the demands of
everyday life, operationally defined in terms of the capacity to
function adaptively in one’s environment.

« Moblity } Emphasis on Positive Biological States
« Emotional Status
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JAMA Neurology | Original Investigation

Burden of Neurological Disorders Across the US From 1990-2017

A Global Burden of Disease Study

6802017 Us Neurlogcal Dsrcers olaboratrs
Al s 2021782116575

2, BHAM

Brain Health Advocacy Mission

Figure 1. Temporal Trends In Aggregate US-Wide Age-Standardized Disabillty-Adjusted Life-Year (DALY) Rates per 100 000 Persons per Year

for Neurological Disorders From 1990 to 2017
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JAMA Neurology | Original Investigation

Burden of Neurological Disorders Across the US From 1990-2017

A Global Burden of Disease Study
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Figure2. DI Life-Year Rates per
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« Neurological disorders: Cost patients and healthcare $800B

Economic Impact (2016)

(Military budget=$598B)

« Inthe next 10 - 20 years, the cost of neurological care will be

twice the military budget

« By 2030, estimated $600B for stroke and dementia alone

Gooch, Pracht, Borenstein, Ann Neurol, 2017
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Stroke and Dementia: Shared Risk
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p=0.037
g
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E» 10 Vascular Factors:
3
s « High Blood Pressure
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g + Heart Disease
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Vascular burden score
1. Georgiakis et al, 2022
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Figure 1. The association of single (green) and mixed (red)
ces

ascular disease (CVD) profile groups with global
/e decline compared with the reference group (black).

Lamar et al, Stroke, 2021
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We are missing an extraordinary
opportunity to SAVE our brains!!

* 80% of strokes are preventable (CDC, 2017)
* 45% of dementia cases are preventable (The Lancet, 2024)
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Reduce diabetes
Manage cholesterol
Minimize hypertension
Stop Smoking

Reduce Obesity
Reduce air pollution
Prevent head injury

Prevent or treat depression
Physical Activity
Minimize alcohol intake

Higher education or continue cognitive
activity

Prevent and address hearing loss
Address visual loss

Increase social contact Adapted from Livingston et al, 2024
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What is holding us back?
Current US Population: ~342M

» 116M in the US have hypertension
32.4M with diabetes

42.4% of US population are obese (up ~12% in last 20 years)

r
r
» 18% continue to use a nicotine product
r

50% of the US does not meet physical activities guidelines
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Blood Pressure Control
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Lennon et al, Curr Opin Psychiat, 2021
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DESIGN, SETTING,

JAMA | Orignalinvestgation
Effect of Intensive vs Standard Blood Pressure Control HE [

on Probable Dementia 3 ’
A Randomized Clinical Trial ]

PSR MO et o i SR s G

8.2010. The tral
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was July 22, 2018,

INTERVENTIONS ure goal ofeither
Jess thanf220 mm Hg (intensve treatment groug] n = 4678) orless than[i40 mm

(Standard treatment group]n =

o probable dementia.

F MEDICINE
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JAMA 1 Orgnal imvestigaton
Effect of Intensive vs Standard Blood Pressure Control
on Probable Dementia

A Randomized Clinical Trial
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JAMA | gl investgation
Effect of Intensive vs Standard Blood Pressure Control
on Probable Dementia

A Randomized Clinical Trial

T STNTMNO g e SRAT asch G

Compositeof mld cogritive
impairment.

Table
Treatment Group
ntensive Standard
o. Wit Casesper 1000 No. With Cases per 1000
Outcomes Outcome/Person-Years_Person-Years __ Outcome/Person-Years Person-Years __ Hazard Ratio (95% CI)* P Value
Probabe dementia 149720569 72 176120378 86 083(067-104)
Mid cognitive impairment” 287119690 146 35319281 183 0810069095 007
40219873 202 469/19488 21 085074097 o1

proportionsl hazardsregresson.

9/3/2024




e EVELYN F.

73] McKNIGHT 84
SYORY VERSITY - ALABAMA < BRMINGHAM
(S dibioc e aeisns fos

Blood Brain Barrier
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Reduce Diabetes Risk

Brain Health

Diabetes Mellitus

Hyperglycemia

Stress and Non.
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Xu et al, Front Aging Neurosci, 2017
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Effect of dulaglutide on cognitive impairment in

type 2 diab an exploratory analysis of the REWIND trial

RO paue
SCladutedforbaslnescores e 086079099 00uiB
5Clacjsted o baselinescores andage - 086076090 00014
> Double-Blinded, Placebo-Controlled RCT | sciadused for buslnescores age, eticorgin, andedcation. —8— 087(079-095 00032
> 371sites in 24 countries SCladjusted for baseline scoe, a6, e, an shwation “a— | o870 oo
> N: Drug = 4456/4949; Placebo 4372/4952 | Stordeathadste orbaslne scores —a 088(081:095) 0001
'SClor stroke adjusted for baseline scores —— 085(077-092) 000018
> Cognitive Outcome: MoCA & DSST S0 stroke, o TI acjuste forbasline cores - 085078092 000017
Incidence of »-1.5 SD 5, stoke, T or eath st o basln scores S 087080054 000032

= —t

ofs 10 1k

— —
Favours dulaglutide _ Favours placebo

Forest DSST scores of 1.

5 MoCA-Montreal C
DSST=Dig Test. TiAtransient K

Cukierman-Yaffe et al, Lancet Neurol, 2020
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Brain Health

Increases growth factors

Roduces blood pressuro

Contributes to smoking cessation

PLEIOTROPIC EFFECTS OF EXERCISE ON LIFE'S SIMPLE7 |
Lowers LDL and trighycerides

Increases anglogenesis and capilirization

Figure 1. Pleiotropic effects of exercise on Life’s Simple 7.

Improves glucose homeostasis
@————1 - Improves insuiin resistance

Increases mitochandrial biogenesis
Reduces inflammation

Norling, Buford, Lazar, Aging, 2021
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hydroxybutyrate

baddsd, Hayek.

Sleiman et al, eLife, 2016
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cognition in community-dwelling older adults
Buchman et al, Neurology,2019

Physical activity, common brain pathologies, and

Model G
Series  Predictor® Estimate (S5 p Value
1 ADpathology  -0.788(0.068)  <0.001
" Motorabilies 03000048 <0.001
N =454 Decedents (Rush ADC) sl oy 0730003 <0001
% 33
Cognition = Composite of 19 tests 3 Amyio G <o
Motor Abilities = 10 measures Motor abilities ~ 0282(0.052)  <0.001
Physical Activity = 24hr/day x 10 days Physical activty  0-162(0046)  <0.001
Outcome: Higher levels of daily activity * =4
and better mobilities were associated 3 Tau tangles J0419008) <0001
with better cognition Motor abilities 0330 (0.047) <0001
T Physicalaciviy | 01370047) 0001

R.% 386
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Optimal Sleep Duration

All-cause dementia  Alzheimer's disease  Vascular dementia Allcause death

1,000 person-years
Ohara et al, JAGS, 2018 =

52 (5 (44e) (522) (52)
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Figure 1. Age- and sex-adjusted incidence of allcause dementia, its subtypes, and all-cause death according to daily sleep dura-
tion. *p<.05 vs 5.0-6.9 hours of sleep

Total daily sleep (hour)
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Figure 1. Association of Sleep Duration With Amyloid-§ Positron

Emission Tomography (PET) Standardized Uptake Value Ratio (SUVR)

1.08-
Winer et al, JAMA Neurology, 2021

+ Anti-Amyloid Treatment in Asymptomatic 2w

Alzheimer’s Disease (A4) Study £ 106

. N=4417 <
- CDR=0 2

*+ Mean Age=71.3(SD=4.7) 3 1.04-

ERLE ’-|:_‘
10
<5 6 7 8 29
Sleep duration, h
hi i 5.6.7.8.and =9

hours) was cakculated for amean age (713 [4.7] years). mean years of education
(166 [2.81 years). and non-Hispanic White male participants with an APOE £33
allele genotype.
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High Social Risk Influence Progression of White Matter Hyperintensities of Presumed Vascular
Origin: A Prospective Study in Community-Dwelling Older Adults.
Del Brutto et al, Stroke, 2022

Table 3. Social Determinants of Health, as Measured by the Gijon's Social-Familial Evaluation
Scale, According to White Matter i i MRI: i

g on Follow-Up

Analysis)

Total serias No progression of | Prograssion of

Ecuador (n=263) WMH (n=160) WMH (n=102) Pualue
N=263 Gion's SFES score, mean+SD 89422 85421 04122 <0.001"
Mean Age = 65.7 yr (SD=6.2) Famiy siuation, moanSD 16211 5% 17211 0.151
Mean F/U = 6.5 yr (SD=1.4) Economic stalus, meantSD a4t 2481 32100 0411

Housing, mean5D 17:08 17108 17208

‘Socia rolationships, meantSD 13507 11%05 16200 <0001

Support networks, mean+SD. 11103 10102 12405 <0.001*

‘SDH indicales social determinants of health; SFES, Social Famiial Evaluation Scale; and WMH, white matter hyperintensity.
“Siatistically significant resut

e EVELYN F.
. BRAIN,
- EESSET ‘2 BHAM
Preseving memory, enhancing lfe Brain Health Advocacy Mission
High Social Risk Influence Progression of White Matter Hyperintensities of Presumed Vascular
Origin: A Prospective Study in Community-Dwelling Older Adults.
Del Brutto et al, Stroke, 2022

Baseline

Follow-Up
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When Should Intervention Begin?

O CARDIA Study: (B/W Adults enrolled 18 — 30 yo) Blood glucose variability (below the threshold
for DM) 25 years later was associated with worse memory, processing
speed, language fluency in mid-life. (Bancks et al, Diabetes Care, 2018)

High levels of inflammation (C-reactive protein) at 26 — 30 yo was associated
with worse cognition in mid-life. (Bahorik et al, Neurology, 2024)

QO Insight 46 Study: (Born in 1946): higher diastolic BP and change in diastolic BP in the period of
36 to 43 years of age were associated with smaller hippocampal volumes
and greater white matter hyperintensity volumes at 70 years of age.

(Lane et al, Lancet Neurol, 2019)

O ARIC Study: (B/W enrolled at 40-65 yo) prospective cohort study showed that midlife
hypertension, diabetes, poor dietary patterns were associated with increased

risk of later-life dementia. (Rawiings et al, Ann Int Med, 2014; Dearborn-Tomazos et al, JAMA Netw
Open, 2019; Knopman et al, Alzheimers Dement, 2018)

ME\/ELYN |FGHTB s | A L originalinvestigation
KN Y - o .
et Association of Midlife to Late-Life Blood Pressure Patterns

resenving memory, enhancing It \Nfjth Incident Dementia JAMA, 2019)

Keenan & Walker, RO: & Rihey Sharet, MD, DFPH: Aozhou W, P, UHS: Andre L C.Schneder MD, PRO: arilyn Albert, PR:

[A] Dementia probability  FoesLioe movm ot eon . o 0 . G s et s
0.25
= 020 Hypertension (SBP > 140)
E MidLife Late Life
a 015 \ { Hypertension and hypotension
.% Hypertension and hypertension
5 010 { Normotension and hypotension
§ be—" Normotension and hypertension
< 005 J—'_’_//_/ Normotension and normatension
o =
0 2 3 4 5
(Visit 5)
Time, y

e EVELYN F.

McKNIGHT g4 B H A M

presenving memeny, enhancing It ASSOCiation of sleep duration in middle % Brain Health Advocacy Mission
and old age with incidence of dementia

a 10

Hazard ratio

\ — - -95%Cl

Sabia et al, Nature Comm, 2021
* WhiteHall Il Study

+ N=7959

* Recruited 1985-88

* Mean Age = 50.6 (SD = 2.6)

Hazard ratio for dementia
MW R W B N o®o®

4 5 6 7 8 3
Objective measure of sleep duration (hours)
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UK Biobank (UKB) and the BCS

Mass General, UAB, Yale, University of Toronto
» Population-based prospective cohort study at 22 centers using self-report
> Baseline: 2006 — 2009, 40 - 69yo
» 3 Follow-Up Assessments: 2012-2013, 2014+, and 2019+
» Adapted the BCS definitions when exact criteria were not available: Score 0 — 19

» Used only complete cases = 398,900
» 5-point improvement was predefined as a substantial yet achievable gain toward
mitigating onset of dementia.

Singh, et al, 2023
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Risk of Incident Dementia

75000 * Time to event = 9.8 yrs (5,354 cases)

* A 5-point higher BCS was associated with a 14%|

L o lower risk of incident dementia controlling
8 for age and sex. HR = 0.86 (p = 0.001)
0 * Byage:

* <50 yo0 : 59% lower risk (HR = 0.41)
* 50-59yo: 32% lower risk (HR = 0.68)
o * >59 yo: 8% lower risk (HR = 0.92)

o 2 B ‘ )
Brain Caro Scoro

Median Score = 12

Singh, et al, 2023
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Risk of Incident Dementia and Stroke
o Dementia Stroke
E 0.05
3 002 004
£ 0.03
2 002
£ 001 M
] 001
E
S 0.00 0.00
H ; , ———
0 5 10 15 o 5 10 15
Time (years) Time (years)
® Dementia or stroke
5 00 Brin Care Score
2 04 == 1stquintile
2 == 2nd-4th quintile
F 002
E =+ 5th quintile
(:) 0.00
0 5 10 15
Ti
ime (years) Singh, et al, 2023
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Brain Care Score and Neuroimaging Markers of Brain Health
in Asymptomatic Middle-Age Persons

Aa Ba Ca

First imagng assevsment (n » 34 509 Repea amaprg avevsmen n - 1 763) Frogression in = 1. 765)

A

™~

Brain Care Score

Rivier, et al, 2024
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AHA SCIENTIFIC STATEMENT
A Primary Care Agenda for Brain Health

A Scientific Statement From the American Heart Association

The American Academy of Neurology affirms the value of this as an ional tool for

Ronald M. Lazar, PhD, FAHA, Chair; Virginia J. Howard, PhD, FAHA, Vice Chair; Walter N. Kernan, MD;

Hugo J. Aparicio, MD, MPH; Deborah A. Levine, MD, MPH; Anthony J. Viera, MD, MPH; Lori C. Jordan, MD, PhD;

David L. Nyenhuis, PhD; Katherine L. Possin, PhD; Farzaneh A. Sorond, MD, PhD; Carole L. White, PhD, RN; on behalf of the
American Heart Association Stroke Council

Stroke, 2021
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The Role of the Neurologist

» Unique expertise in the relationships among risk factors and lifestyles, and
dementia and stroke

» Discussions can be conducted by physicians, nurses, or technicians

> Applicable to patients with HA, back pain, neuropathy, as well as those with
neurological disease (stroke, MCI, MS, etc.): Primary care neurology

» Covered by billing codes
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Conclusions

O Cardiovascular risk factor and lifestyle management benefits the brain.
0O Studies show that these factors are treatable.

Q Treatment appears to lead to primary prevention of cognitive decline and dementia.

O Attention to these factors is lifelong process.

9/3/2024
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Principal Investigator: Ronald Lazar, PhD
Clinical Director: Pamela Bowen, PhD

Integration into Clinical Practice: Primary Care

BHAM Registry “Clinic within a Clinic”
« UAB Family Medicine Clinics: Hoover and Highlands

« Two afternoon sessions and Two Morning Sessions/clinic/week:

« Administer the McCance Brain Care Score

 Allow patients to choose up to 3 initial targets
« Work is small, achievable steps.
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12-month neurological and psychiatric outcomes of semaglutide use for
type 2 diabetes: a propensity-score matched cohort study

Cognitive deficit Cognitive deficit Cognitive deficit
first diagnosis only) first s only) (first diagnosis orly)
— Somaglulido — Sitaglipti (DPP4I) — Somagluido — Empagilozin (SGLT21) — Somagluido — Gllaide (SU)

N\

Qutgome probatily (%]
‘Outsome probatilty %]

Qutoms probailty (%]

.\\\\

Time [days] i days] Tone [days]

Di Giorgi et al.eClinicalMedicine, 2024
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Livingston et al, Lancet Commission, 2024
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Livingston et al, Lancet Commission, 2024
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Latelife

Percentage reduction In cases
‘of dementia I tnis sk factor
ks efiminated

Livingston et al, Lancet Commission, 2024
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