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ge The Gender Dimension in the Horizon2020
T

T Work Programme:
 I———

“the gender dimension is explicitly integrated into several
topics across all the sections of the Work Programme” {(...)

“a topic is considered gender relevant when it and/ or its
findings affect individuals of groups of persons. In these
cases, gender issues should be integrated at various stages of
the action and when relevant, specific studies can be
included”.

Integrating a gender dimension means paying attention to
sex differences and gender effects in the content of research;
different relevance for different fields of sciences;

EUROPEAN
Gender
Medicine



_,gd{-—’- Topics today
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Are Sex and Gender(S&G) important topics in academic
medicine?

Gender in medical education
How to organize gender medicine

Are gender equality and gender dimension in research
related?

What is excellent (gender) research?



;d{l Sex and Gender (S&G) are related in medicine
i

Sex — biological facts, Gender -
Genes and Hormones Holloefies) so Socio-cultural facts
X-Chromoasaom affeCtS
behaviour

— i

Environment
L leads to
Y: 78 Genes epigenetic

Sexual function | chromatin
modifications

X: ca 1500 Genes
Heart-, Brain-, Immune function



6{7 S&G differences in cardiovascular disease -
Higher early mortality in women with Ml
I

! Mortality after Ml 2005 in Berlin,
Rl Retrospective US study; 5000 patients
g on 384,878 pat. e
-40 % women s |
204

Geschlecht

Death during Hospitalization (26)
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NEJM 1999 Altersklassen in Jahren



;eg Problem: Women with Ml arrive later in hospital
(T} than men

Country Condition | Intervall : Onset of symptoms - Intervall: medical Hospital
medical contact contact — hospital admission-
admission intervention

France, all STEMI Donataccio, 2015

Fr, STEMI Leurent, 2014
Brittany

Spain STEMI deMiguel, 2013
NL STEMI <65y: 150 /W 165 Men=women Otten, 2013
DE Stemi 154 / W 189 Ladwig , 2009
SW STEMI 169 /W 190 Von51/80auf43/  Naegele 2011, rad
48 nach intervention 2012

us STEMI 150 / W 195

Australia STEMI 161 /W 217




Acute coronary syndromes: S&G differences in
presentation

treatment would
prove ditficult

._‘,.-'."

Heart disease is the No. 1 killer of women,yet American research shows that onl
one in four women realize it is a greater th reat than cancer e A woman has a
| 1,90% chance of dying from her first heartevent, compared with a 30% chance f
<oy man o Of those who survive their first he art attack, 38% of women will die
within a year, vs. 25% of men o 46% of women are disabled by hedit failur
after a heart attack, compared with 22%|of men

Haufige ausiGsende Ursachen der Ang
Essen, Erschipiy Kélta,
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Why is there no research on mechanisms

for S&G differences?

Anatomical and functional components of cardiac pain generation

=

Vagal afferent ___
fibers

Cardiac sympathetic _

afferent fibers

Cortex Perception
emotion
reporting

Brain stem, Modulation by

area postrema Endorphins,

dorsal vagal Vegetative
complex components

Afferent nerves:

vagal and

sympathetic

Neurotransmitters,

Receptors

Signal generation

Figure | Anatomical and functional components of cardiac pain generation.




ga Problem : High rate of normal angiographies
T in women with chest pain
I
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Figure 3 Proportion of patients with normal findings at coron-
ary angiography according to age group and sex.

Johnston et al, EHJ 2011
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Specific features of middle aged women

TR
 I———
A
§ premenopause 45-65 years older age
= low risk  |ow- intermediate risk high risk
n
o
O 1 obstructive CAD|
-
= B - - - -~~~ =~ === ==~ -
c | non-obstructive
S CAD
-
O
e = |ess obstructive CAD than in men
"6 = coronary microvascular disease
+ = Coronary dissections
qh /
>
— ageing

EUGENMED study group, EHJ, 2015



e Differences in vascular pathophysiology
in women and men
I

T

More frequent in men:

localized stenoses Pressure gradient

:

PRESSURE

More frequent in women:
non- obstructive CAD
(NobCAD)

Wall thickening, IN

mlcroemb0|lsmr Spasms, Mering G, Circ 2004; Bugiardini R, Merz NB JAMA 2005
endo-thelial dysfunction

" PRESSURE

www.charite.de/gender



Women may be different

Spasmen in in the big vessels are freqeunt in women.



e{ Emotional Stress — physical activity as inducers
-+~ of Ml in women and men

% of
infarcts

16 -

Moderate Heavy Emational : Eating
physical physical strass
activity activity

Metaanalyse (17 Studien) Culié et al., Int J Cardiol (2005)



{ Stress induced cardiomyopathy:

T Tako tsubo, occurs in > 90 % in women

Mimics myocardial infarction

But normal coronary arteries

Severe disease

Triggered by massive psychological stress

Was believed to be extremly rare —
German registry with more than 300
pts in 2 years

Now starting: Berlin Heart and Soul

study — BEHERS — to identify

e Mechanisms and

 Novel treatment approaches in Tako
tsubo

www.charite.de/gender

Sharkey, Circulation 2005



ge% Tako-Tsubo — 70 — 90 % women

8 % of acute coronary
syndromes in women

Mechanisms:

Sex specific activation
of B AR

Decrease in estrogens
Defect in
microcirculation?

BEHRS study at GS=-8.4%
Charité/GIM



Rare complication: Cardiac rupture

Extreme manifestation of

women — typic heart disease

- Highly understudied,
mortality 8 % (

- animal model: male rat
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Basic research — mainly male animals
I

Proportion of Research Studies Using Male and/or Female Animals
From published journal articles within specified biomedical subfield, 2009

General Biology
Immunology
Neuroscience
Physiology
Pharmacology
Reproduction

Endocrinology

Behavioral
Physiology

Behavior

Zoology

Cardiovasculaire [ | r

FEMALEEM BOTH®™ UNSPECIFIED

1

25 50 D 100

Nature , Zucker, 2010; VRZ, 2015



6{7 Drug development should be done in male and
=i female mice - example: survival after Ml!

s 1001 All'! :
> "'h-|:|: therapy Improvement is
g 7 R seen in the whole
S RS T cohort and in
£ 50 males, not in
®
2 . females.
S P p=0,0076 without 24h
7 ——TG
C | | | | | | | | | |
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Patch-clamp

Cristina E. Molina, Barcelona, Spain




Sex differences in mechanistic pathways
Of heart failure - dilated cardiomyopathy

eGene expression in LV samples of end-stage
non-ischaemic DCM patients

Male Female

23887

False discovery rate (FDR)-adjusted P < 0.01

Kararigas et al., unpublished



e Sex differences in molecular pathways for
T

T heart failure - drug targets
Yellow indicates ‘nduction End purple
Cytokine-cytokine Natural killer cell Wnt signalling Hedgehog signalling

receptor interaction pathway

mediated cytotoxicity pathway

Calcium signalling Tight junction

pathway

Proteasome mTOR signalling

athwa
P y

Calcium signalling
pathway

Oxidative
phosphorylation

Kyoto Encyclopedia of Genes and Genomes; 1000 permutations; adjusted P < 0.05



..gd—i- Consequences on unbalanced research:

Data from 48 cohort studies for novel drugs

Age and sex distribution of suspected ADRs

28.00

24.00

20,00 -

16.00 |

14.74 14.40

14.06

221.781 Manner

MNumber of ADRs per 10,000 patient-months of treatment

17.98

11.77

I I | 1 1 1
0-19 20-29 30-39 40-49 50-59 60-69 70-79

Age range (years)

Figure 1 Age and sex specific incidence rates of suspected adverse drug reactions (ADRs) B female, & male.

Martin RM, Br J Clin Pharmacol; 46: 505-511

1
80+ age not k

W\ yasubep-zybay S

i
L
™
=
(=9
"
2
=%
]
=
=
"
—
B
v
5
==
—
=1
=
(=]
(1=}
-

Vera Regitz-Zaqrosek Editor

Sex and Gender
Differences in
Pharmacology

@ Spri.nger
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Sex differences in the effects of digitalis

Drugs in heart failure

1997: Digitalis-Study -
Improvement of
morbidity in HF by
digitalis, no effect on
mortality : inclusion in
guidelines

2002: First sex-specific
analysis

Rathore et al, NEJM 347:1403

, 2002

Proportion Alive

1.04

0.94

0.8+

0.7

0.6+

0.59

0.0

Over-mortality in
women with digitalis!

_
-
----------- ] Gonoes)
= [

Men, digoxin

I | [P e [ ) [ | | BT |
4 8 12 16 20 24 28 32 36 40 44 48 52

Months



Heart transplantation —
Deutsches Herzzentrum Berlin

n=1263
n=768
61%
n=83 K i
6.5%
f—m
n =146 |
11.5% n =266

21%

Males receive 82 % of organs

Same In kidney transplant
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Who does gender research?

Gender congress,
September 2015 in Berlin,
BMBF

Congress of International
Society of Gender Medicine

300 participants

CHARITE

UNIVERSITATSMEDIZIN BERLIN

Internationaler Kongress fiir
Geschlechterforschung in der
Medizin

22.-23.09.2015, Berlin

WWW. genderkongress com

Das Vorhaben wird mit Mitteln des Bundesministeriums fir
Bildung und Forschung unter dem Férderkennzeichen 01FP1450
gefordert.

GEFORDERT vOM

$ Bundesministerium
fiir Bildung
und Forschung



Mittwoch, 23. September 2015

PROGRAMM
Grundlagen — Sex in Zellen und Organellen

Dienstag, 22. September 2015 Renee Ventura—Clamalorm, Junko
Kurokawaaj e Dworatzek,
.. Maria Barcens
Begrussung:
Vera Regitz-Zagrosek, Charité,
Ministerialratin Christina Hadulla-Kuhlmann,

BMBF,

Gender in der klinischen Praxis:

Noel Bairey Merz, Susanne Hoffmann, Duska
Dragun, Verena Stangl, , Renata Cifkova, Ursula
Mualler-Werdan, DelLisa Fairweather,

Hauptreferat - Wie unterscheiden sich Frauen
und Manner in der Herzchirurgi -.- etzer . . .
Geschlechterunterschiede beiPubljc Health:

Ingeborg Jahn, Ineke Klinge, grnhoorn,
Daponte, Renate Schnabel, Gabriele

Spektrum der Gendermedizin weltweit:
Miyuki Katai, Karen Sliwa-Haenle, Janine A.

Clayt hite, Martina Kloepfer

Schlaganfall und Hypertonie: M 1 I m chalt
Louise McCullough, Mia van E a I n y WO e n ealberg

Sandberg, Jane Reckelhoff

Bo

Gendermedizin in der Lehre
Giovannella Baggio, Margarethe Hochleitner,
Sabine Ludwig

Eva Gerdts, Eva Bossano-Prescott, Bettina
Pfleiderer, Hecking, Birke Schneider, . .
Sex und Gender in der Therapie

Flavia Franconi, Karen Nieber, Daniela Fliegner;

Innere Medizin, Reproduktionsmedizin:

Genetische und epigenetische Mechanismen:

Christine Disteche, Jeanette Erdmann, Nina H. d hre S . . .
Uhlenhaut, nold Vries, .und mehr: Symposien, Freie Vortrige,
moderierte Poster,

Claudine Junien ]
Treffen/Lunch mit den Expertinnen.



gd_{__ Where does the money go?
T i V8

Founding Members of German Centre for
Cardiovascular Research (DZHK)

""--E-"'"-.'
- e

DZHK unifies the 7 most excellent Cardiovascular Research
Centres in Germany — 42 Mill funding/year



Ee—{- What is excellent?

T
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Detecting novel molecular mechanims?
Describing sex differences in animal models or human

heart?
Males!
= = 1001 therapy  p=0,4223
o} 3
= 754 therapy B 75
2 K
£ 50+ 2 504
3 2 Females
|5 259 e Male WT p=0,0149 § 251 ——Female WT
@ —— Male TG E —i— Female TG
C C L) L) L) L) 1
0 5 10 15 20 0 5 10 15 20 25
Tage Tage

Who defines excellence?



6{ Comment organizer les études en médecine de

T genre?
- I

Sexe et genre s‘appliquent
sur toutes les disciplines
médicales de maniere
transversale

Neurologie
de genre

o)
&
52
e
®)
©
i
‘O
>

Nephrologie

Q
o)
Qo
Q
©
| S
@©
O

Recherches déscriptives
Les €tudes sexe/genre simples " posr mems T | mEN WEN
et sans hypotheses — nombres Etudes des mécanismes

hommes femmes,..... - q_)
n‘aident souvent pas pour - - - 5 - -
faire avancer les sciences §
=
Excellence:
Hypotheses

Etudes des mécanismes
Voies de formation
Perspectives professionnelles pour les jeunes

Académie Francaise, Dec 2015 La médecine de genre doit &tre une discipline propre!



_ge% How to implement gender research - models
| I

NIH: will require all grant applicants “to report their plans for the balance
of male and female cells and animals in preclinical studies in all future
applications, unless sex-specific inclusion is unwarranted, based on
rigorously defined exceptions [1]”.

CIHR “expects that all research applicants will integrate sex and gender
into their research designs when appropriate.... There is no simple
"recipe" for integrating sex and gender in health research .....”

Horizon2020: mentions in some calls, that S&G should be analysed

However:
Not all applicants may have S&G expertise
Training centers needed

Truely focused studies on mechanisms of S&G are not included
here



ga{ Example for mechanistic studies:
developing a concept for gender

Gender distribution in men and women with premature acute coronary syndrome

100 T

Women

50 T

FPercent

:
0 100
e Simiarlevelof — = Feminine

masculine and gender-related

feminine characteristics
charactensiics

Masculine
gender-related
characteristics

Sex als and Gender are associated with cardiovascular

risik faktors
L Pilote, Psychosomatic medicine 2015



Modular Medical Curriculum at Charite:
Integration of gender and sex aspects

fot

T

{

| Medici K éf Practical Courses: Internal
General Me |c.|r3e, "Pape; Work®, Medicine, Surgery, Pediatrics, Revision Course | Revision Course Il 10
S10 Emergency Medicine, Interfaces M38 Gynecology M39 M40 M40
Problem-Based Learning — Working yf pn, Interaction and Team Work
Pregnancy, Birth' gg‘ Diseases of i old Age, Death and ¢ Scientific®
s9 Newborn and Infant Childhood Ge_nder-SpeCI ic Dying, Intensive Care§l | Approaches I <
M33 and Adolescence M34 Diseases M35 alliative Medicine M38
Problem-Based Learning — Working with % , Interaction and Team Work
Di f the Head, Neck - . @’ i ivi
iseases O ) e Head, Neci !\leurologlc Mental Diseases M31 Elective / Individua
S8 and Endocrine System M29 Diseases M30 Focus Il M32 S8
Problem-Based Learning — Working with patients — Communication, Interaction and Team Work
Diseases of gf Diseases of gf Diseases of g Elective /Individua
o the Thorax M25 the Abdomen M26 the Extremities M27 Focus Il M28 s7
Problem-Based Learning — Working with patients — Principle
Summary Module (gf‘ Sexuality and the Scientific (g ’ Elective / éf‘
S6 Section 1 M21 Endocrine System M22 Approaches I vi23 Individual Focus | M24 6
Problem-Based Learning -- Working with patients --*® i Interactign rk
Interaction of Genome, gg‘ Infection Neoplasia The Mind and Pai éf‘
Metabolism & Immune Syste . . € Mind and Fain
S5 Di Model A ’1y7 as Disease Model M18 as Disease Mode M19 as Disease Model M20 S5
Problem-Based Learning -- Working with patients -- Communication, Interaction and Team Work
.. Kidney and (g‘ g‘
Respiration M13 (5 Nervous System M15 Sensory Organs M16 g
s P Electrolytes M14 ¥ yore S4
Problem-Based Learning -- Medical Skills Training -- Communication, Interaction and Team Work
. . Nutrition, Digestion
Skin M9 é Motion M10 @ﬂ i é " ’ é
< Cardiovascular System M11 Metabolism M12 s
Problem-Based Learning -- Medical Skills Training --- Principles of Medical Theory and Practice
" Human Beings and L
Growth, Tissue, Organs M5 . 8 é Blood and Immune System M7 Scientific Approaches | M8
s Society M6 32
blem-Based Learning -- Medical Skills Training -- Communication, Interaction and Team Work
. i1di ; . Signal and Information
Introduction M1 é Building-Blocks of Life M2 Biology of the Cell M3 g g
Systems M4 St
em-Based Learning -- Medical Skills Training -- Communication, Interaction and Team Work




Institute = Imipr ndermedizin

LRI
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Herzlic h Willkommen auf unserer interakiiven,
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Medicine How to organize research?

11 113
Horizon 2020 Gender Equality provisions
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teams at all
levels
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dimension in
R&1 content,
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