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L@l Viedicine is androcentric

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
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a— " cCOUNaDlity * Integrity * Reliability
United States General Accounting Office
Washington, DC 20548

January 19, 2001

The Honorable Tom Harkin

The Honorable Olympia J. Snowe
The Honorable Barbara A. Mikulski
United States Senate

The Honorable Henry A. Waxman
House of Representatives

Subject: Drug Safety: Mos
Risks for Women
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Gender differences in preclinical studies

.
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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



The 4 main
workstreams of
Women’s Brain Project

WKS3 novel technologies

WS4 caregiving and
policy science
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&% Common mental disorders -

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

¢ o o
@ ﬁ w ' Of these, 2 out of 3 are women

‘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/



https://www.who.int/mental_health/prevention/genderwomen/en/
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&'{" Prevalence of diseases is modulated by sex

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




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

Alzheimer’s as a case in point



u!-i" S i ) . , . . v’:‘.
& & Majority of Alzheimer’s patients worldwide are women ! -

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

e Of these, 27
millions are women

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
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Women and dementia in Europe ~.
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Women have greater frequency and prevalence of dementia in Europe

Table 3. The frequency of dementia in Europe (EU-28) according to sex

WOMEN AND DEMENTIA IN EUROPE

POSITION PAPER

Country Men Women
Austria 45,938 99,494
Belgium 62,972 128,309
Bulgaria 37,851 72,042
Croatia 20,394 46,682
Cyprus 4,333 6,917
Czech Republic 45,532 97,778
Denmark 29,715 55,847
Estonia 5,469 16,252
Finland 29,287 62,945
France 375,843 799,113
Germany 517,136 1,054,968
Greece 75,392 126,375
Hungary 43,636 105,291
Ireland 17,895 31,574
Italy 414,975 857,341
Latvia 8,902 26,812
Lithuania 12,567 34,768
Luxembourg 2,327 4,662
Malta 1,878 3,423
Netherlands 83,247 162,314
Poland 150,371 350,721
Portugal 62,260 120,266
Romania 90,484 179,820
Slovakia 17,834 40,774
Slovenia 9,324 22,711
Spain 280,149 538,197
Sweden 60,479 112,656
United Kingdom 360,581 677,210
Total 2,866,771 5,835,262

Addressing the Disproportionate Burden of Dementia on Women

‘Eurohealth




& ¢ Alzheimer’s pathology starts in midlife

Auguste Dieter, ‘I lost myself’

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

Amyloid plaques Fﬁ\ l
: ry .-" ‘\
Neurofibrillary tangles )

{Neurodegeneratlon

Midlife




"¢ 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, Héléne 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)
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y journey to figure out what was wrong with me started the summer of 2014. | was

so tired all the time. At the time we lived in the city Varberg in Sweden. | studied at
a university to become a Health pedagog. | went to a doctor and he took some test on me that
showed that | had iron deficiency. So | got some medicine but after 3 month | was still tired. |
started to feel confused and forgetful, | 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. | told them about my grandmother, my father and his brother that al died in the disease so
they continued to do test’s. Now | think, | 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. | 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 | started, | got my diagnosis. Now | have the most wonderful team around
me. And a couple of days ago | was on a check up at my doctor Moa Wibom and | have the same

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

Excerpt from: www.womensbrainproject.com

1. Early diagnosis — A Patient Journe

Sofia Petersson,
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5. Early diagnosis has to consider the sex of the patient ‘ -

%bMD HEALTH DRUGS & LIVING FAMILY & NEWS & SEARCH C
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Dementia and Alzheimer's > News >

[[weaMp HEALTH NEWS ]

Alzheimer's Tests May
Miss Women,
Overdiagnose Men

By Brenda Goodman, MA

Better verbal memory in women than men
in MCI despite similar levels of
hippocampal atrophy

Erin E. Sundermann, ABSTRACT

PhD_ Objective: To examine sex differences in the relationship between clinical symptoms related to
Anar Biegon, PhD Alzheimer disease (AD) (verbal memory deficits) and neurodegeneration (hippocampal volume/

Leah H. Rubin, PhD intracranial volume ratio [HpVR]) across AD stages.
Richard B. Lipton, MD

Wenzhu Mowrey, PhD
Susan Landau, PhD
Pauline M. Maki, PhD
For the Alzheimer's

Disease Neuroimaging

Methods: The sample included 379 healthy participants, 694 participants with amnestic mild
cognitive impairment (aMCI), and 235 participants with AD and dementia from the Alzheimer's
Disease Neuroimaging Initiative who completed the Rey Auditory Verbal Learning Test (RAVLT).
Cross-sectional analyses were conducted using linear regression to examine the interaction
between sex and HpVR on RAVLT across and within diagnostic groups adjusting for age, educa-
L tion, and APOE =4 status.

Initiative
Results: Across groups, there were significant sex X HpVR interactions for immediate and delayed

Sundermann et al., Neurology 2016
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Faster disease progression in women 1Y
2x faster cognitive decline Faster brain shrinkage (darker blue)
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Lin et al., 2015, A&D Hua et al, Neurobiol of aging 2010
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35a JAMA Network
JAMA Neurology Journals ~  Enter Search Term
= Amyloid and Regional Tau Deposition
,el Measured By Positron Emission Tomography

in Clinically Normal Older Adults

Rachel F. Buckley, PhD'-23#; Elizabeth C. Mormino, PhD?; Jennifer S. Rabin, PhDS; et al

» Author Affiliations | Article Information

EC-tau PVC SNy
E
i

L5 ) = JAMA Neurol. Published online February 4, 2019. doi:10.1001/jamaneurol.2018.4693

' 0d Key Points
Questions Do sex differences exist in regional tauopathy, as measured with positron emission

0.54 - : ' . . tomography, and is this largely driven by higher global amyloid burden?

Q.75 1.00 1.25 1.50 1.75 2.00
Global Amyloid SUVr Findings In this study of 2 cross-sectional cohorts of 296 clinically normal adults, women with
higher amyloid burden showed greater entorhinal cortical tau signal compared with men with
Faster Tau Accumulation? The more amyﬁafd in the bf‘t‘ffﬂ, the higher amyloid burden. Sex differences did not exist in amyloid load or apolipoprotein E 4

3 - : i frequency.
more tau tangles in entorhinal cortices of cognitively normal

Women (GI'GHQE’J CG?’IIpHT’Ed to men (gm}’,} [CCFHTTES}’ gf@ 2019 Meaning In conjunction with this finding, mounting evidence supports the notion that sex

differences in the Alzheimer disease pathologic trajectory may well appear downstream of

o , ki 2 ;
American Medical Association. All T'IghITS FESETY Ed-’; abnormal amyloid burden in the acceleration of tau deposition and brain atrophy.
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Ap p Ip protei T, dis modifying therapy
Livingston G, et al. L t2017 390 2673 734.

35% of Alzheimer risk is modifiable

Sex and gender affect modifiable risk factors

5% smoking
4% depression
9% hearing loss 3% physical inactivity
2% hypertension 2% social isolation

8% low education 1% obesity 1% diabetes

% of total AD risk

Early life Midlife Late life
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== TIME How Pregnancy May Affect the Risk of Alzheimer’s o o

HEALTH = BRAIN

How Pregnancy May Affect the Risk of
Alzheimer’s

000

.Ell?)one

Potential female-specific
risk factors:

* Early menopause
* Hypertensive
complications during

pregnancy

* Pregnancies
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&'t Effective prevention of AD

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

2% 1%

* While some risk factors for AD are non- »
modifiable (e.g. age), there is growing interest in 2
those that are modifiable:

 Management of risk factors including

) ) 4

, ) and
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 Non-modifiable risk factors
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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Call to action .

Moving from

‘one size fits all’ ‘
medicine....

m ...to Precision Medicine

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
D
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