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Sex differences in brain physiology – a heated debate 
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Demen'a	
Some	brain	tumors	
Migraine	
Depression	
NMDA	encephali's	
...	

Parkinson	disease	
ALS	
Schizofrenia	
Au'sm	
Midlife	stroke	
...	

Sex differences in pathology- neurological and neuropsychiatric disorders 

McCarthy,	Phil.	Trans.	Royal	Society	2016	



The WBP posi,on
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1.  Sex	differences	and	
mechanis'c	insights	

2.  Sex	differences	and	disease	
presenta'on	



Demen'a	
	



Demen%a	

forgotmeknot.wordpress.com;	Sunderland,	1989	
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Vascular	demen'a	

Other	demen'a*	



Neuropathological	AD	signature	(ATN)	

9	

N	
Neurodegenera%on	
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Amyloid	plaques	
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Tau	neurofibrillary	tangles	

www.sciencemuseum.org.uk 



Current diagnos,c pathway of AD


•  CSF,	cerebrospinal	fluid;	CT,	computerised	tomography;	FDG,	fluorodeoxyglucose;	MMSE,	Mini	Mental	State	Examina'on;	MoCA,	Montreal	Cogni've	
Assessment;	MRI,	magne'c	resonance	imaging;	PET,	positron-emission	tomography		

MRI	/	CT	
FDG	PET	

Amyloid	PET	
CSF	Biomarkers	

MMSE	/	MoCA	/	Mini-Cog		
and	rou%ne	lab	work	

Neuropsychological	tes'ng	(by	a	neurologist)	

Occasionally	conducted	for	
differen'al	diagnosis	with	

frontotemporal	or	Lewy	body	
demen'a	(~10–15%	of	pa'ents	with	

suspected	AD)	



Dodge	et	al.,	A&D	2014;	Nelson	et	al.,	Brain	2019		
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Demen,a dispropor,onately affects women


WBP	

hMps://www.alzheimer-schweiz.ch/fileadmin/dam/Alzheimer_Schweiz/de/PublikaUonen-Produkte/Zahlen-Fakten/
2018-CH-zahlen-fakten.pdf	



Gateway to precision medicine




Sex	and	gender	differences	in	
Alzheimer‘s	disease	

	



Early	life																																																											Midlife																																																															Late	life	

35%	of	Alzheimer	risk	is	modifiable	
	
Higher	risk	of	AD	in	women	is	debated	by	the	experts,	but	
	
Sex	and	gender	affect	modifiable	risk	factors	

Preven,on of AD – the role of sex and gender


•  ApoE,	apolipoprotein	E;	DMT,	disease-modifying	therapy	
•  Livingston	G,	et	al.	Lancet	2017;390:2673–734.		

5%	smoking	
4%	depression	

3%	physical	inac'vity	
2%	social	isola'on	

1%	diabetes	

9%	hearing	loss	
2%	hypertension	

1%	obesity	8%	low	educa'on	

%
	o
f	t
ot
al
	A
D	
ris
k	



Female-specific risk-factors


Poten'al	female-specific	
risk	factors:	
	
•  Early	menopause	

•  Hypertensive	
complica'ons	during	
pregnancy	

•  Pregnancies	

•  Migraine	

all	

women	 men	



Early diagnosis and sex


Sundermann	et	al.,	Neurology	2016	



Faster disease progression in women


Faster brain shrinkage (darker blue)	

Lin	et	al.,	2015,	A&D	

2x faster cognitive decline  

Hua	et	al,	Neurobiol	of	aging	2010	



Sex differences in biomarkers -tau


Women	displayed	greater	tau-mediated	metabolic	dysfunc'on	
than	men	(Ramanan	et	al.,	JAMA	Neurology	2019)	



Sex-specific differen,al response to AD pathology




Call to ac,on


...to	Precision	Medicine	
Moving	from	

	‘one	size	fits	all’	
medicine....	

	
	

@womensbrainpro	

	
Ø Preventa%ve	campaigns	

Ø Early	diagnosis	
	
Ø  	Treatment	

Ø  In	Clinical	trial	design	

Ø  In	preclinical	research	
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Meet the WBP Team!


@womensbrainpro	
@womensbrainpro	

III	Women’s	Brain	Forum,	Zurich,	September	18th-19th	2020	


