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QUESTIONS FOR TODAY

ÅWhat is Alzheimerõs Disease (AD)?

ÅHow can sex* differences help us answer important questions about AD?

ÅWhat factors promote AD in women?

ÅHow can we help individuals to reduce their risk of cognitive decline?

* biological sex dichotomized, but sometimes incorporating gender factors. Its 
complicated and Iõm oversimplifying



WHAT IS AD?

ÅBrain disease which is the most common cause of dementia

ÅDementia is the progressive loss of cognitive abilities and independence due 
to brain disease

WHAT IS AD?
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WHAT DOES AD DO TO THE 
BRAIN?

WHAT IS AD?



TIMING OF CHANGES?

ÅJack 2010
WHAT IS AD?



7TAU PATHOLOGY

Å A) healthy form stabilizes microtubules

Å B) oligomers build up in cells and likely propagate cell -to -cell

Å C) build up in cell body as intracellular neurofibrillary tangles, preventing 

normal functioning of cell 

Å D) Neurite dies, leaving only extracellular NFT or ghost tangle 

From Signaevsky  et al. 2019WHAT IS AD?



TAU SPREAD IN THE BRAIN: BRAAK STAGES

Van Oostveen  et al 2021
WHAT IS AD?



HOW DO WE MEASURE TAU?

ÅAutopsy

ÅCerebrospinal fluid

ÅPET

Åé and now plasma

Images: Wikepedia , Johns Hopkins, Jagust  Lab, Bateman LabWHAT IS AD?



WHAT IS AD?

WHAT ABOUT 
NEUROINFLAMMATION?



TREAMENTS HAVENT WORKED YET

Å>99% failure rate

ÅTrials cost billions and 
take years

ÅBut éhope with new 
breakthroughs and 
understanding of 
modifiable risk

ÅCould sex stratification 
help us to find 
effective treatments?

Cummings et al., 2022; Lancet Commission, 2020
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3 RESEARCH QUESTIONS

SEX DIFFERENCES IN 

RISK & EXPRESSION 

OF AD

WHAT FACTORS 

PROMOTE AD IN 

WOMEN?

HOW DO WE HELP 

INDIVIDUALS 

REDUCE THEIR RISK?



PAULS ET AL 
2013

Women  have a 
verbal advantage

Men have a 

visuospatial 

advantage

SEX DIFFERENCES IN LIFESPAN 

COGNITIVE EXPRESSION

RISK & EXPRESSIONWHAT IS AD?
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WHAT DO WE USE TO TEST 
MEMORY IN AD?

Benedict et al, 2012 (faux CVLT stimuli)



VERBAL MEMORY, WOMENõS 
ADVANTAGE?
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SEX DIFFERENCE IN COGNITION CAN 
IMPACT TRIAL DESIGN
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SEX DIFFERENCES IN COGNITION  IN 
PRECLINICAL PHASE

RISK & EXPRESSIONWHAT IS AD?

Study on A4 by Xin Wang

Cognitive test results in preclinical 

AD show sex diffs in relation to tau 

PET



WOMEN ACCUMULATE MORE TAU
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WOMEN CAN BEAR A BIGGER 
BURDEN (OF TAU)
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RELATIONSHIP BETWEEN RSFMRI 
AND TAU 

Á Building on Franzmeierõs (2020) work showing 

functionally highly -connected regions show similar 

tau PET increase

Á Postdoc Rachel Bernier studied sex differences in 

cognitively normal adults from ADNI (in prep)

ÁFocused on the idea of òsmall-worldnessó which 

can be seen as network efficiency 

Á No overall sex differences in mean small -worldness  

or average path length, but significant sex x small 

worldness  interactions on tau in Braak  regions III/IV 

and V/VI

Á Relationships are seen in women, but not men 



SEX DIFFERENCES IN PTAU 181 IN PLASMA
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MMP9: A POTENTIAL 
MECHANISM?

Á Endopeptidase which has wide ranging roles in healthy 
conditions but in disease can be dysregulated causing BBB 
breakdown and neuroinflammation

Á Measures in blood are higher in MCI and AD than healthy 
cognition

Á Estrogen regulates MMP9 pathways

Á Potentially a sex and genotype specific intervention?
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WHAT ABOUT GENETICS?



VASCULAR RISK ASSOCIATED WITH 
APOE ᶽп ϧ TAU IN WOMEN, NOT MEN

25

RISK & EXPRESSIONWHAT IS AD?



RISK & EXPRESSIONWHAT IS AD?

WOMEN AND MEN DIFFER IN GENETIC RISK 
FACTORS



SEX SPECIFIC GENETIC PREDICTORS OF TAU PET
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WHY DO SEX DIFFERENCES MATTER?

RISK & EXPRESSIONWHAT IS AD?
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AD in WOMEN

ÅCo -lead with Dr. Erin Sundermann , original 
funding from CDPH

ÅDoes inflammation promote tau in women?

Å
Do modifiable risk factors (sleep apnea, 
sedentary behavior, diet) promote inflammation 
in women?

RISK & EXPRESSIONWHAT IS AD?



STUDY PROTOCOL
Participants

Å 110 women aged 65+ with elevated risk of AD based on:
ÅUpper 50 th percentile of AD polygenic hazard score
ÅMild cognitive impairments demonstrated on MoCA  (17-26)

Recruitment

Å ADRC

Å Clinic

Å Postcards

Å Community resources

Å Via collaboration

Remote Screening Visit 

Å Zoom MoCA

Å Shipment of saliva kit for DNA testing through Diagnomics

Longitudinal Study Design 

Å 4 study visits (2 at baseline and 2 a year later) involving remote cognitive battery, MRI 
and PET scans, blood draw, LP, and 1 -week of wearing watch -sized devices to measure 
sleep and physical activity.

AD in WOMENRISK & EXPRESSIONWHAT IS AD?



Visit 4
PET brain can

Visit 3
MRI brain scan and thinking tests

Visit 2
PET brain scan

Visit 1
Blood draw, lumbar puncture, thinking tests, MRI 

brain scan

Remote Screening
Brief thinking test, questionnaires, saliva sample

1 Month

1 Week

24 Months

1 Week

AT HOME 

SLEEP STUDY

AD in WOMENRISK & EXPRESSIONWHAT IS AD?
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sTNFR2 association with cognition is 

mediated by CSF ptau  181



34

AD in WOMENRISK & EXPRESSIONWHAT IS AD?



COGNITIVE TESTING IN WITS

Faux BVMT stimuli, Langdon et al 2011AD in WOMENRISK & EXPRESSIONWHAT IS AD?

Å Battery designed to compare with ADNI

Å Also focus on nonverbal memory

Å Brief-Visuospatial Memory Test -R

Å Does not show sex differences like verbal memory



ASSOCIATIONS BETWEEN TAU PET 
AND VISUAL VS VERBAL MEMORY

ÅPresented by Alyx Shepherd at AAIC 2022
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SLEEP

Work by grad student Kitty Lui

- Strong relationships between OSA and tau

- But, even strong relationships between self reported 

sleep and tau

- Nonverbal memory also closely related to both tau and 

poor sleep

AD in WOMENRISK & EXPRESSIONWHAT IS AD?



MAKING WITS MORE INCLUSIVE

AD in WOMENRISK & EXPRESSIONWHAT IS AD?



WHY DOES RACE MATTER IN AD 
STUDIES?

AD in WOMENRISK & EXPRESSIONWHAT IS AD?



BWITS

ÅNewly funded R01

ÅWill allow us to leverage plasma markers to bring WITS to the community

ÅWill recruit using Community Based Participatory Research practices

Å50 women in Los Angeles (with Dr. April Thames)

Å50 women in San Diego (with Dr. Marc Norman)

ÅNo imaging or lumbar puncture, but otherwise reflects WITS protocol

AD in WOMENRISK & EXPRESSIONWHAT IS AD?



STUDY OF LATINOS: INVESTIGATION 
OF NEUROCOGNITIVE AGING

ÅRecent A&D publication  on reproductive history 
and cognitive outcomes with Hector Gonzalez and 
Ariana Stickel: oral contraceptive use associated 
with less cognitive decline

ÅPlasma tau markers grant just funded
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HOW CAN WE HELP REDUCE RISK? 

REDUCE RISKAD in WOMENRISK & EXPRESSIONWHAT IS AD?

With Howard Feldman and Sara Moukarzel

Á Increasing recognition of modifiable risk 

factors

Á Including sleep disruption, poor diet 

and low exercise assessed in WITS

Á How do we educate and empower 

older adults to make lifestyle changes?



REDUCE RISK

ÅHealthy Activities and Lifestyles to Avoid Dementia, or Hispanos y el ALTo a la 
Demencia

ÅEducational program, delivered online to provide quality information about 
modifiable risk factors

ÅAccompanied by psychosocial support groups via Zoom

AD in WOMENRISK & EXPRESSIONWHAT IS AD?



HALT-AD: A PERSONALIZED AND INTERACTIVE USER 
EXPERIENCE

REDUCE RISKAD in WOMENRISK & EXPRESSIONWHAT IS AD?



Introduction

Brain health training 

Physical Activity

Diet

Loneliness

Mindfulness

Healthy aging  for 

older people 

Cerebrovascular Health

Sensory loss 

Sleep

REDUCE RISKAD in WOMENRISK & EXPRESSIONWHAT IS AD?


