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Historically biomedical  research reflects predominantly a male perspective assimilating 
women to men

• Men and women differ in the way they experience diseases: 

Symptom

Progression 

Diagnosis 

• Response to drug Pharmocokinetics

Pharmacodynamics

Polypharmacy

Adverse events

CC 2019

Medicine is androcentric
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The Aspirin Example
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Gender differences in preclinical studies



• Increase the number of women recruited in all phases of clinical trials

• Pharmacodynamics and pharmacokinetics should be reported separately in men and 
women

• Serious adverse events should be reported separately in men and women

• Educatate to sex and gender medicine already in medical schools

CC 2019

What to do about it?



WS2 preclinical science

WKS3 novel technologies

WKS2 drug development 

WS4 caregiving and 
policy science

The 4 main 
workstreams of 
Women’s Brain Project

Sex and gender facor as the gateway to Precision 
Medicine 



Common mental disorders 

‘Gender differences occur particularly in the rates of common mental disorders - depression, anxiety and somatic complaints. 
These disorders, in which women predominate, affect approximately 1 in 3 people in the community and constitute a serious 
public health problem.’ https://www.who.int/mental_health/prevention/genderwomen/en/

Depression, anxiety and somatic complaints affect 1 in 3 persons worldwide

Of these, 2 out of 3 are women

https://www.who.int/mental_health/prevention/genderwomen/en/
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Dementia
Migraine

Depression (also in teenagers)

Meningiomas
Prolactinoma

Multiple sclerosis 
NMDA-R encephalitis

Anorexia
Bulimia 
Late-onset schizophrenia

Parkinson’s disease
Amyotrophic lateral sclerosis

Midlife stroke

Gliomas
Neuroblastoma

Suicide
Substance abuse

Early onset Schizophrenia
Autism

Tourette syndrome

Prevalence of diseases is modulated by sex



Sex differences -the gateway to 
Precision Medicine
in brain and mental diseases 

Alzheimer’s as a case in point



Majority of Alzheimer’s patients worldwide are women

61.6%

Global, regional, and national burden of Alzheimer's disease and other dementias, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016

• 43.8 million 
individuals suffer of 
Alzheimer’s and 
other dementias 
worldwide

• Of these, 27 
millions are women



Women and dementia in Europe

WBP



Alzheimer’s pathology starts in midlife

Amyloid plaques

Neurofibrillary tangles

Neurodegeneration

Early life                                                           Midlife                                                 *dx                                 Late life

Current clinical diagnosis
(*dx) occurs decades after
the pathological process has 
started 

Auguste Dieter, ‘I lost myself’



Current challenges 

• No cure 
• Diagnosis comes too late
• High interpersonal variability in biomarkers and progression
• Focus on prevention

under the sex and gender lens

Maria Teresa Feretti, Maria Florencia Lulita, Enrica Cavedo, Patrizia Andrea Chiesa, Annemarie Schumacher Dimech, 
Antonella Santuccione Chadha, Francesca Baracchi, Hélène Girouard, Sabina Misoch, Ezio Giacobini, Herman 
Depyrere, Harald Hampel & for the Women’s Brain Project and the Alzheimer Precision Medicine Initiative 

Nature Reviews Neurology 14, 457-469 (2018) 



1. Early diagnosis – A Patient Journey

y journey to figure out what was wrong with me started the summer of 2014. I was

so tired all the time. At the time we lived in the city Varberg in Sweden. I studied at

a university to become a Health pedagog. I went to a doctor and he took some test on me that

showed that I had iron deficiency. So I got some medicine but after 3 month I was still tired. I

started to feel confused and forgetful, I took contact with a new doctor who sent me to a check of

my memory. It went so well that they did not want to continue to investigate what was wrong with

me. I told them about my grandmother, my father and his brother that al died in the disease so

they continued to do test´s. Now I think, I was so early that it would not matter how many test they

would have done. The test to draw a line from A to 1 then B to 2 and so on is still not my problem.

But it was horrible to not be taken seriously. So we moved down south in Sweden to where I’m

from. I contacted my father’s old doctor and he helped me get in contact with the right people. And

so a year and a half after I started, I got my diagnosis. Now I have the most wonderful team around

me. And a couple of days ago I was on a check up at my doctor Moa Wibom and I have the same

test results as I had a year ago. In my world that is great!

M

Sofia Petersson, 

41 years, mother of two 
teenagers, diagnosed with Early Onset 
Alzheimer’s  disease
Patient Advocate

Excerpt from: www.womensbrainproject.com



Early diagnosis has to consider the sex of the patient

Sundermann et al., Neurology 2016



2. Interpersonal variability –
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



Interpersonal variability – sex differences in biomarkers



Early life                                                           Midlife                                                 Late life

35% of Alzheimer risk is modifiable

Sex and gender affect modifiable risk factors

3. Prevention 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 inactivity
2% social isolation

1% diabetes

9% hearing loss
2% hypertension

1% obesity8% low education
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Female-specific risk-factors

Potential female-specific 
risk factors:

• Early menopause

• Hypertensive 
complications during 
pregnancy

• Pregnancies



Effective prevention of AD

• Delaying AD onset would benefit patients, 
despite the lack of curative treatments

• While some risk factors for AD are non-
modifiable (e.g. age), there is growing interest in 
those that are modifiable:
• Management of risk factors including low 

education, hypertension, obesity, poor social 
engagement, physical inactivity, smoking and
diabetes may prove crucial, even if DMTs become 
available

• A decline in prevalence of age-specific dementia 
has been noted in some countries, despite an 
overall increase in the number of people with 
dementia
• This may be attributed to increased education of 

these populations

• ApoE, apolipoprotein E; DMT, disease-modifying therapy

• Livingston G, et al. Lancet 2017;390:2673–734. Figure adapted from Livingston G, et al. 2017
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Late life

Midlife

Early life

Non-modifiable risk factors

• Early life: low education (8%)
• Midlife: hearing loss (9%); hypertension (2%); 

obesity (1%)
• Late life: smoking (5%); depression (4%); physical 

inactivity (3%); social isolation (2%); diabetes (1%)



Call to action

Consider sex and gender in:

➢ all mental health awareness campaigns 

➢ Policies for mental health, to properly address the specificities of women and men

➢ Early diagnosis and treatment of mental diseases

➢ Clinical trial design

➢ Brain research, disaggregate data by sex to ensure precision medicine application for both 
women and men 

...to Precision MedicineMoving from
‘one size fits all’ 

medicine....



Meet the WBP Team!


