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• Introduction to Neuropsychology
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• Sex/Gender differences in dementia risk

• Cognitive Reserve

• Menopause

• Future Directions
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OCHSNER 
MENOPAUSE 

CLINIC

• Started by GYN Dr. Elizabeth Lapeyre in 2023 

• Dr. Lapeyre reached out to Neurology last year to partner 
for certain patients:

• Treatment resistant cognitive complaints 

• Migraine 

• History of stroke 



SEX/GENDER AND ALZHEIMER’S DISEASE

• Higher prevalence rate in females
• Estimated 7.2 million Americans 65+ with AD (2025 Alzheimer’s Disease Facts and 

Figures)

• 4.4 million are women (about 66%)

• Strongest risk factor for AD after age

• Due to longer average lifespan in women vs men?

Emrani S, Sundermann EE. Sex/gender differences in the clinical trajectory of Alzheimer's disease: Insights into diagnosis 
and cognitive reserve. Front Neuroendocrinol. 2025 Apr;77:101184. doi: 10.1016/j.yfrne.2025.101184. Epub 2025 Feb 
13. PMID: 39951912.



SEX/GENDER AND ALZHEIMER’S DISEASE

• Impact of genetics/biology

• Pattern of neuropathology

• Course/development of symptomatic disease

Emrani S, Sundermann EE. Sex/gender differences in the clinical trajectory of Alzheimer's disease: Insights into diagnosis 
and cognitive reserve. Front Neuroendocrinol. 2025 Apr;77:101184. doi: 10.1016/j.yfrne.2025.101184. Epub 2025 Feb 
13. PMID: 39951912.



COGNITIVE RESERVE

Stern, 2009



CLINICAL COURSE

• Despite protective/risk factors being less 
advantageous for women 
(educational/occupational opportunities, 
APOE4), women still seem to have a 
cognitive advantage early in the disease 
course

o Verbal learning/memory

o Visual memory?

o Relevant for early detection

Emrani S, Sundermann EE. Sex/gender differences in the clinical trajectory of Alzheimer's disease: Insights into diagnosis 
and cognitive reserve. Front Neuroendocrinol. 2025 Apr;77:101184. doi: 10.1016/j.yfrne.2025.101184. Epub 2025 Feb 
13. PMID: 39951912.



CLINICAL COURSE

• Higher resilience to AD pathology in early 
stages, but steeper decline and 
pathological burden at later stages
o Tipping point of pathology

o Tau more closely tied to cognitive change

Emrani S, Sundermann EE. Sex/gender differences in the clinical trajectory of Alzheimer's disease: Insights into diagnosis 
and cognitive reserve. Front Neuroendocrinol. 2025 Apr;77:101184. doi: 10.1016/j.yfrne.2025.101184. Epub 2025 Feb 
13. PMID: 39951912.



NEUROPATHOLOGY

• Men and women have a similar 
Amyloid plaque density 

• Women have a greater density of 
neurofibrillary tangles

• Women had greater hippocampal 
neurofibrillary tangles

• Which may contribute to a more classic 
amnestic presentation in women vs more 
dysexecutive/behavioral variants in 
men

Liesinger AM, Graff-Radford NR, Duara R, Carter RE, Hanna Al-Shaikh FS, Koga S, Hinkle KM, DiLello SK, Johnson MF, Aziz A, Ertekin-Taner N, Ross 
OA, Dickson DW, Murray ME. Sex and age interact to determine clinicopathologic differences in Alzheimer's disease. Acta Neuropathol. 2018 
Dec;136(6):873-885. doi: 10.1007/s00401-018-1908-x. Epub 2018 Sep 15. PMID: 30219939; PMCID: PMC6280837.



APOE4
• Non-carrier women lowest risk of 

conversion to MCI/dementia (80.9)

• Non-carrier men at intermediate risk 
(74.5)

• APOE 4 men with the highest risk (68.7)

• Marginal risk increase in non-carrier vs 
carrier men (1.3)

• Significant 1.8 fold increase in non-carrier 
vs carrier women (71.6)

Altmann A, Tian L, Henderson VW, Greicius MD; Alzheimer's Disease Neuroimaging Initiative Investigators. Sex modifies 
the APOE-related risk of developing Alzheimer disease. Ann Neurol. 2014 Apr;75(4):563-73. doi: 10.1002/ana.24135. 
Epub 2014 Apr 14. PMID: 24623176; PMCID: PMC4117990.



EARLY SURGICAL 
MENOPAUSE LINKED TO AD 
PATHOLOGY IN LATE LIFE

• Oopherectomy before 
age 46 increases risk of 
AD / cognitive 
impairment by 70% 

Bove et. Al., Neurology, 2014 



HOT FLASHES RELATED TO ADVERSE BRAIN 
OUTCOMES 

•More hot flashes related 
to lower plasma amyloid 
beta ratio levels 

Thurston RC, Am J Obstet Gynecol. 2024 Mar;



KEEPS – LONG TERM DATA
GLEASON ET AL, PLOS 2024



IN KEEPS TRIAL, TRANSDERMAL ESTRADIOL ASSOCIATED WITH 
LESS AMYLOID IN WOMEN AT HIGHER AD GENETIC RISK

Kantarci et al. 2016 Journal of Alzheimer’s Disease

N=68 women, 7 years post randomization
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FUTURE DIRECTIONS?



EMERGING 
HYPOTHESES ON 

COGNITIVE EFFECTS 
OF MHT

• Critical window of time hypothesis? Neuroprotective action 
of MHT only occurs when initiated around menopause onset 
(5-10 yrs), but harmful if started much later

• Healthy cell bias hypothesis?  Estrogen exerts beneficial 
effects on healthy neural tissue but may worsen established 
pathology



Highlights from the NAMS 2022 Hormone Therapy 
Position Statement 

Estrogen therapy may have cognitive benefits when taken 
immediately after surgical menopause

For women more than 10 years from menopause onset or 
older than 60, the benefit-risk ratio is less favorable due to 
greater risks of coronary heart disease, stroke, and 
dementia

For women younger than 60 or within 10 years of 
menopause onset with no contraindications, HT is favorable 
for treatment of VMS and bone loss but is not currently 
recommended for dementia prevention



NEUROPSYCHOLOGY

• Sex specific normative data?

• Visual memory as part of standard 
battery?



TREATMENT RESPONSE

• Sex differences in neuropathology

• Women could have more pathology 
with similar cognition to men

• Donanemab study controlled for 
tau, which could explain why this 
effect was more pronounced in 
lecanemab



BRAIN HEALTH

• Highlighted many risk factors that 
can’t be changed

• Age

• Genetics

• Menopause

• Modifiable 

• Midlife untreated hearing loss

• Midlife high cholesterol



BRAIN HEALTH

• Modifiable 
• Late life social isolation

• Late life untreated vision loss
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