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Have you ever heard that psychology &
neuroscience are WEIRD?
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Women
3,600,000
62.1%

Men
2,200,000
37.9%

Women bear a greater

burden of AD than men
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Are there other brain pathologies which might
be important for AD-cascade sex differencese

Association between WMH and incident Alzheimer's Disease

Author n/N weight risk

Kuller 2003 330/2807 585% 1.50(1.17-1.99) By
Weinstein 2013 28/1414 57% 143(061.3.36) —
GP 358/4221 64.2°% 1.49(1.16-192) ’
Bombois 2008 29/170 60% 167(073.381) ——
Staekenborg 2009 56/136 126% 120(070.-220) i
Eckerstrom 2015 18/57 10% 0.50(0.06.3.80)

Kim 2015 111622 162% 1.86(1.12-.3.07) —8—
HRP 214/985 358% 1.51(1.08-2.12) R
Total §72/5206 100.0% 1.50(1.22-1.84) ‘

HR
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cSVD and dementia share cardiovascular and
metabolic risk factors

WMH
Hypertension 0 N N et
Aomeenoms ALY
Systolc bood prssurs T M S
g | Diastolic blood pressure 7,17 54 N4 4 MR N e o Variables HR
g Mean arterial pressure t‘pqw[\ S’rroke 990
5 zm‘:s:re 'Z’;’I Congestive heart failure (CHF) 291
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How does cerebral small vessel disease (cSVD)
look by sexe

Methods Results

» MRI sub-study of a 0.06

larger observational
cohort study of
function in
community dwelling
older adults

» 3T MRI
» N=250
» Age: 82

» 58% women
0.00 ! !

» 39% Black Men Women 14

Shaaban, et al., In Preparation. Accepted as part of a symposium at Gerontological S
Society of America Annual Meeting, Nov 2020 ex

Spearman partial correlation adjusted

for age: rho=0.13, p=0.04
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In late-life, women have greater burden and
risk of cerebral small vessel disease (cSVD)
than men

Methods

» MRI sub-study of a
larger observational
cohort study of
function in
community dwelling
older adults

» 3T MRI

» N=250

» Age: 82

» 58% women
» 39% Black

Shaaban, et al., In Preparation. Accepted as part of a symposium at Gerontological
Society of America Annual Meeting, Nov 2020
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Existing measures of cSVD are limited because
they are fissue-based. What it we look directly
at the vesselse

Methods Results

» MRI sub-study of a Venous Tortuosity Ratfio

larger randomized 2.5

conftrolled trial 5
» N=53 p=0.01

1.5

» Age: 76
» 79% women ] 121
» 57% white 0.5
» 7T Susceptibility- 0

weighted MR APOE4 Presence  APOE4 Absence

Shaaban, et al., 2017, AJNR



Earlier methods of measuring cerebral small
vessel Infegrity are available and appear 1o

have important connections to AD

Methods

» MRI sub-study of a
larger randomized
controlled trial

» N=53

» Age: 76

» 79% women

» 57% white

» 7T Susceptibility-
weighted MR

Shaaban, et al., 2017, AJNR

Results

APOE4 Presence

Venous Tortuosity Ratio

pP=0.01

1.21

APOE4 Absence
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Intervening on this vascular pathway is
possible

SPRINT Study

Intensive Standard . .
. ol A\ Estimated Difference
Outcomes Hazard Ratio (95% CI)> P Value  outcome Change Change in Change P Value
Probable dementia 0.83 (0.67-1.04) 10 WML volume, asinh 0.15 0.25 ~0.13 <001
(0.11t0 0.19) (0.24100.33) (-0.19t0-0.07)
Mild cognitive impairment® 0.81 (0.69-0.95) .007 WML volume 0.92 1.45 -0.54
i ) - (0.69t0 1.14) (1.21t0 1.70) (-0.87 to-0.20)
Composite of mild cognitive 0.85 (0.74-0.97) .01 a :
) X 3 nnualized change 0.23 0.37
impairment or probable dementia (0.17 t0 0.29) (0.30100.43)
SPRINT MIND Investigators, 2019 SPRINT MIND Investigators, 2019
LIFE Study
” 3 5 _ Physical Activity Health Education -
| N=8 N=16
L 3 Small vein Baseline Follow-up Baseline Follow-up between
measure arm p
Straight length 99.9 (49.9) 153.2 (82.7) 93.6 (112.9) 0.02  105.0 (104.8) 144.9 (131.6) 28.4 (90.6) 0.21 0.07 |
T Ll 1472 (93.3)  154.7 (52.0) 11.6 (64.5) 031 137.7 (69.5) 155.9 (79.9) 129 (49.9) 0.63 0.4
Tortuosity ratio 1.4(1.1) 1.1 (0.7) -33.2 (63.5) 015 1.2(1.1) 1.0 (1.5) -10.8(1059) 098  0.38
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Shaaban, et al., 2019, Med Sci Sports Exerc.









» Hypothesis Ta: Women have worse » Hypothesis 1b: cSVD partially
cSVD and greater amyloid and tau explains sex differences in AR and
levels than men. tau levels. <

0

0

small vessels




Methods

Combine 5 Pitt
cohorts

N=910; 59% women

Use causal inference
approaches to generalize back
to the source population




» Hypothesis 2a: Greater cSVD is » Hypothesis 2b: cSVD has both a
related to greater Ap and tau. direct and an indirect (through AR)
association with tau.

small vessels small vessels




Methods

7T TOF: small 7T SWI: small
arteries

MYHAT Neuroimaging
(Pl: Snitz)
N~50, 556% women

Images Courtesy of Tamer lbrahim
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Neuroimaging cohort
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generalizability
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Multimodal neuroimaging of
cSVD & AD pathology

Cohen, Co-Primary Mentor
Klunk

Andreescu, lbrahim, Wu

Sex and gender effects on
pathophysiology

Thurston

Career and leadership
development

Rosano, Aizenstein, Lingler




There may be sex specific pathways to Advanced epidemiologic

AD, and cerebral small vessel disease is and neuroscience

a key pathway to interrogate methods, integrated in @
population neuroscience
approach, are needed to

determine this
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