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Failed Clinical Trials Targeting Amyloid



Precision Medicine in AD

Ferretti et al., Nature Reviews Neurology, 2018



2021– 2022: Excitement and Controversy
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Sex Difference in Lecanemab results?

Van Dyck et al., New England Journal of Medicine, 2023



Sex Difference in Aducanumab results?

Haeberlein et al., 2022



Sex Difference in Efficacy of Immunotherapies?

Klein & Morgan, Biology of Sex Differences, 2020



Sex Difference in Pharmacodynamics?



Back to Precision Medicine: Who Should Receive this Treatment?
• Significant effects were observed in men
• No statistically significant effect in women
• Adverse events not reported by gender

Caveats
• Trial not designed to test for sex interaction or sex-stratified effects
• No statistical evidence of a sex difference

Opportunities
• Report sex differences in the preclinical testing for drug 

– Should we have expected a difference in efficacy, drug delivery, brain infiltration, 
or clearance?

• Evaluate and recommend based on intersectional effects of age, sex, 
race/ethnicity, APOE



Incorporating Sex Differences into Genomic Discovery



Summary of Sex Differences

Male-Specific Drivers

Female-Specific Drivers

Shared Genetic Drivers Amyloid Cognitive 
Impairment

Tau Brain 
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GWAS of CSF Aβ-42

Deming, Dumitrescu … Hohman, Acta Neuropathologica, 2018



GWAS of CSF Aβ-42
APOE

APOE

Logan Dumitrescu, PhD

Deming, Dumitrescu … Hohman, Acta Neuropathologica, 2018



Locus Zoom
Male Female

rs316341 is eQTL for SERPINB1, SERPINB6, and SERPINB9 in Braineac and GTex

Deming, Dumitrescu … Hohman, Acta Neuropathologica, 2018



SERPINB1 Functional Evidence
• Female-specific association 

between prefrontal cortex 
expression of SERPINB1 
(p=0.02) and SERPINB6 
(p=0.00007) and amyloid levels 
in brain tissue

Deming, Dumitrescu … Hohman, Acta Neuropathologica, 2018



Serpin Signaling and Amyloidosis
• Serpins are Protease Inhibitors
– Serpin-B1 Regulates Neutrophil Infiltration

• Serpins have been shown to inhibit Aβ toxicity Schubert, 1997

– Likely through regulation of neutrophils Zenaro et al., 2015

• Some evidence of sex difference in neutrophil infiltration 
and clearance
– Female mice show more activated neutrophils than male mice 

following stroke
– Estradiol modulates neutrophil infiltration and clearance



SERPINB1 in Brain Tissue 
SERPINB1 Staining in AD Cortex
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Sex-Specific Drivers of Resilience



Incorporating Sex Differences into Transcriptomic Discovery



Sex-Specific Changes in Transcription during Aging

Sanfilippo et al., Neuroscience, 2019



Sex-Specific Drivers of Tangle Pathology
Gene Expression Association with Neurofibrillary Tangles in Prefrontal Cortex 

Michelle Clifton, MA

Clifton et al., In Preparation



Sex-Specific Drivers of Tangle Pathology
HDAC6 is implicated in Tau Pathogenesis and Regulated by Estrogen Michelle Clifton, MA

Clifton et al., In Preparation



Precision Medicine through Collaboration
Sex-Specific Discovery in Mouse Sex-Specific Discovery in Human Brain

Sex-Specific Mechanistic Exploration in Mouse

Protocol 
Alignment 

Identify Consensus Candidates Human and Mouse Brain

Genomic Association with AD Endophenotypes 

Bioinformatic Filtering for Druggability & Known Therapeutics

RNA Scope Validation

APOE SERPINB6 KDM6A ?? ??



Yiyang Wu, MD, PhD

Cell + Sex-Specific Drivers of Tangles
Pathway Enrichment Results

Wu et al., In Preparation



ADSP Phenotype Harmonization Consortium

https://dss.niagads.org/

https://dss.niagads.org/


Sex-Stratified Memory GWAS
Male Female

rs2590395 is eQTL for SERPINB2 and SERPINB10 in Blood

Jackie Eissman 
PhD Candidate

Eissman et al., In Preparation
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