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Cardiovascular disease in women

Cardiovascular 35%
disease in s
women worldwide are caused by

cardiovascular disease

275 million

women were diagnosed with

cardiovascular disease in 2019

3-9 million

WOImen :|il'uI II M

cardiowvascular disease in 2019

understudied,
under-recognised,
underdiagnosed,
undertreated,

and women are
under-represented in
clinical trials.

Vogel B, The Lancet Comission on women, 2021



Incidence, prevalence of ischaemic heart disease and causes of death
in Europe

Incidence
7

Portugall 83
Polandl 125
Cyprus 132

Luxembourg | 146
Malta B 152
Israell 166

France# 170
Switzerland § 174

Prevalence

Portugal M1 325
Luxembourg l 1 515
Cyprus B 1 545
Maita B 1 615
Switzerland B 1 620
France M 1 622
Greece M1 627

Ischaemic heart diseass - 17%
- |schaemic heart disease - 17%

United Kingdom B 1 635
Republic of San Marino | 179 israel @ 1 648
Spain @ 182 ml  Spain M 1685

« United Kingdom § 183 -

o Norway l 1 696
Republic of San Marino 1 703
Sweden § 188 Denmark M 1 763 ~ Stroke - 12%
Greece § 190 Austria Il 1 788
Belgium @ 198 Sweden Hl 1 819
Ireland @ 199 Ireland I 1 837
Denmark B 207

Norway B 185

Finland I Other CVD - 13%
Austria® 215 Belgium
Iceland B 219 Iceland
italy @ 241 Germany <.
Germany B 243 Italy Other CVD - 17%
Albania @ 246 Poland

Stomach cancer - 1%

Colo-rectal cancer - 2% 3 8 0/
™~ Lung cancer - 6% o

Finland @ 248 Netherlands Il 2 259 0
Croatia @ 249 Albania lll 2 529 0
Slovenia @ 258 Slovakia Il 2 760

Netherlands @ 267 North Macedonia Il 2 848
North Macedonia @ 281 Slovenia Il 2 867
Romania @ 293

Stomach cancer - 1%
= Colo-rectal cancer - 2%

™ Breast cancer - 0.03%
Romani 2877 ~ -
Bosnia & Herzegovina @ 294 Croati 2913 LUW cancer - 2% 5
Montenegro Bl 295 Bulgari 3027 Breast cancer - 3% = Other cancer - 13%
Slovakia @ 297 Bosnia & Herzegovina 3060
Turkey l 325 Turkey 3227
Hungary @ 326 Montenegro ll 3 263

=Other cancer - 10%
Bulgaria @ 333 Hungary Il 3 275
Czech Republic l 364

Lithuania Il 3 360
Serbia Il 406 Czech Republic lll 3 406
Lithuania Il Republic of Moldova Il 3 479
Latvia Russian Federation Il 3 577
Russian Federation Latvia M 3 611
Republic of Moldova Belarus Il 3 620
Republic of Georgia Kyrgyzstan Il 3 675
Kazakhstan Serbia Il 3 710
Belarus Il Kazakhstan Il 3 819
Tunisia Il 558 Ukraine Il 4 051
Armenia lll 566 Armenia Il 4 117
Algeria ll 578 Republic of Georgia Il 4 187
Kyrgyzstan l Estonia Il 4 320
Libya Azerbaijan
Estonia

Tunisia
Lebanon

- Respiratory disease - 8%
- Respiratory disease - 6%

= Injuries and paisoning - 3%

Injuries and poisoning - 8%
- Alzheimer's/dementia - 5%

= Alzheimer's/dementia - 2%

Algeria 4581 = All other causes - 21% All other causes - 20%
Morocco Il Uzbekistan 4642
Ukraine I Libya I 4 928
Syrian Arab Republic Bl 713 Lebanon Il 4 949
Azerbaijan lll 737 Syrian Arab Republic Il 5 121
Egypt Il 760 Morocco Il 5 224
Uzbekistan IIEEE 1 012 Egypt I S 624
i T Femal Mal
IHD incidence IHD prevalence emale alie
per 100 000 per 100 000

4.8 million 4.9 million

Timmis A et al. EHJ 2022; 43: 716-799



CVD is leading cause of death in USA
Total death in women in USA 2015: 1,236,003

Cardiovascular Diseasé
414,191

Prevalence of CVD

Chronic Lung Disease
82,543

. Lung Cancer

Affects 44 million
womeninthe US

70,500 Prevalence of breast cancer:
. 1,5 million

CVD is preventable

Benjamin EJ, Circulation 2019




LA ENFERMEDAD CARDIOVASCULAR
PRIMERA CAUSA DE MUERTE

® @ @

27.9%  27.0% 11.4%

ENFERMEDADES TUMORES ENFERMEDADES
DEL SISTEMA DEL SISTEMA
CIRCULATORIO RESPIRATORIO

LA MUJER MUERE UN 6% MASDE ~ #¥9144¥
ENFERMEDAD CARDIOVA.ULAR ~ TTTTIYY

HOMBRES

QUE EL HOMBRE 53,581

(1573

ENFERMEDADES
CEREBROVASCULARES

9.464

INFARTO AGUDO
DEMIOCARDIO

9.631

30 OTRAS ENFERMEDADES
ISQUEMICAS DEL CORAZON

MUJERES

63.812
16.006

ENFERMEDADES
CEREBROVASCULARES

11970

OTRAS ENFERMEDADES
DEL CORAZON

10.88]

INSUFICIENCIA
CARDIACA

Global Burden of Disease Study, 2019
Institute for Health Metrics and Evaluation, 2020
Instituto Nacional de Estadistica, 2017, 2019



Cardiovascularrisk factors in women

Complications during pregnancy
o O and risk of cardiovascular disease

Women have a higher risk of suffering from cardiovascular disease if they had the
following complications during pregnancy

&=

uuthl

4-fold risk of heart failure
mnmﬂvs
High blood pressure
@ “ Q o , e 4 fold risk GD
Risk Mi
Psydunocul Polycystic ovary Miscarriage . Hypertensive Breast cancer Menopause Diabetes
disorders syndrome 3 disorders gestational
! ' | of pregnancy %‘ ’
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: : : B ‘ Delivery
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m weeks of

pregnancy)

Obesity
¥ Classic risk factors over the course of kife l 212 or overweight
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‘ v " ¥ . IRy Low weight
g N v G g
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Diabetes Tobacco Overwelght Sedentary BIBSRISAR, Dyshipidemia developed these
and obesity Kfestyle
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Sambola A, Campuzano R, Castro A, Goya M et al. Rev Esp Cardiol 2024



Sex differences in Ml symptoms?

@y

Ch_est pain or Shortness cold Sudden dizziness Nausea
discomfort of breath sweat

Prevalence

Symptom

Van Oosterhout R JAHA. 2020

NO, symptoms are characteristic for the underlying disease



Initial management of women with ACS

Chest pain Hzgh-Sﬁmﬂxv:ty Early Care C H EST PAI N
éje ot Metanalysis 27 studies

N=1,226 163 (40% women)
74% WOMEN vs 78% MEN

Pathways Accompanying Identify Noncar diac Structured
o & = L
- “o s @
5 _@ ) =]

Use Clinical Identify Patients Noncardiac is | Structured Risk
Decision Most Likely 10 Atypical Is Out, Assessment
Pathways Benefit From Should Be Used

Further Testing

Gulati M, JACC 2022
Van Oosterhout REM, J AmHeart Assoc. 2020
Sambola A et al., Euro Cardiol Review 2023



Differences in outcomes between sexes with STEMI

Mortality adjusted for women OR: 1.18; IC 95%: 1.14-1.22; p <0.001

Percent (%)

M Men m\Women

*

20,0 *
* p<0.0001 18,3
18,0
16,0
14,0
12,0
10,0
8,0
6,0
40

2,0

0,0

Heart failure Mortality

Sambola A, Rev Esp Cardiol 2021;74:927-934



PCl %

80%
70%
60%
50%
40%
30%
20%
10%

0%

Low rate of PCIl in women with STEMI

N=277, 281 (29% women)
68% vs 51%

2005

2006 2007 2008 20098 2010 2011 2012 2013 2014 2015

MNlen VWomen

Women received less PCIl through a decade, in all age groups
except in subgroup 18 to 34 years

Sambola A, Rev Esp Cardiol 2021;74:927-934



% PCI

STEMI and cardiogenic shock. Sex differences in PCI

7O

20

S0

40

30

20

10

N=20,262; women (39%)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Men Wormen

Lower PCl in women: 56% vs 48%

Patients admitted in centers with ICCU: PCIl 71% vs 80%
Sambola A, Eur J Clin Invest. 2021



Bias in the care of women with ACS and steps to improve outcomes

BARRIERS THAT IMPACT THE CARE &
OUTCOMES OF WOMEN WITH ACS

STEPS TO IMPROVE THE OUTCOMES IN
WOMEN WITH ACS GLOBALLY

UNDERAPPRECIATED RISK

DELAYS IN CARE

BIAS IN
ARDIOVASCULAR ST I AL

CARE OF RECEIVE GDMT
WOMEN

UNDERREPORT SEX
SPECIFIC DATA

USING EHR TO PROMPT GDMT &
BEST PRACTICE IMPLEMENTATION

A
@ INCREASED USE OF ARTICIFICAL
INTELLIGENCE TO REMOVE BIAS
A\
ﬁ EDUCATION TO THE HEALTHCARE
COMMUNITY & HOSPITAL SYSTEMS

DIVERSIFY WORKFORCE, INCLUDING
CLINICAL TRIALISTS & INVESTIGATORS

___ INCREASE ENROLLMENT OF WOMEN
IN CLINICAL TRIALS

Cader FA. J. Cardiovasc. Dev. Dis. 2022; 9:239-45



Survival in women with out-hospital cardiac arrest

Overall survival in patients with OHCA from admission to discharge is 50-60%

5,717 OHCA (28.0% women)

Women had lower survival rates at each successive stage of care
Women vs. men in out-of-hospital cardiac arrest

Ax All patients; ¢ % All patients;
I A | % OMWCA-Discharge L OHCA-Hospital admission
Patient/etiology ] systole Women 12.5% vs. men 20.1%; P<0,001 © Women 33.6% vs. men 36.6% P<0.001
Circumstances )
. »
—_ |
I Q'EEMI | Unwitnessed ,: o ::::e :ec
50
| Extracardiac §-m [ %_«: IM
. A 1
0 "
: 1 10
: w0y 049y 058y 0003y n"my Wy 0 @y @4y 058y 06y By 80y
Bu Patients with shockable iniial thyth; Dy All patients admitted;
% OHCA-Discharge © Hospital admission-Discharge
; Women 35.2% % vs. men 36.6%; P=0.548 0 Women 33.1% vs. men 51.7%; P<0.001
Pre- and in-hospital management " b R: l { { t
[ 3 g 9 0
| Bystander CPR Sf,c sm
| In-hospital CAG and TTM 5 g
{ DNR & WLST . & I
0 1
' Ay 04y 058y 060y WMy Wy : <y 0y 05y &0-63 v oy 8y
Women with OHCA were less likely than men to receive a resuscitation
attempt by a bystander even when OHCA was witnessed Blom M, EHJ 2019; 40; 3824-3834

Sambola A, EHJ open access 2024



Sex differences in heart failure

Significant comorbidity Hypertensive disorders Myocardial infarction predominates
burden of pregnancy as a HF risk factor

Obesity promotes
development of HFrEF
rather than HFpEF

Breast cancer Younger age at
lreatment presentation

Emotional stress

Great vascular

stiffiness High prevalence of \

Greater concentric

: hypertension Alcohol and illicit drug
Systemic LV remodelling AR
inflammation @xposures

Predominant endothelial Inflammation-
coronary microvascular dysfunction

Lam C, EHJ 2019; 40, 3859-3868



Primary prevention heart failure in Women

Targets and Strategies to Prevent Heart Failure
with Reduced Ejection Fraction (HFrEF)

-cancer Rx ‘k

Ry
Pregnancy heart health

-
W L Non-Ischemic ‘
';'
I| YA
:

Lipid lowering

Opdmallvnlght

Targets and Strategies to Prevent Heart Failure

with Preserved Ejection Fraction (HFpEF)

“ ** Inflammation Endothelial function

Myocardial Abross

Fat distribution

Atrial ﬁbnuaﬂon l Insulin resistance
Mlcrovascuhr disease

Exercise and weight loss

Daubert MA, EHJ Heart failure, 2023




Women are at higher risk to develop de novo heart failure after STEMI

80.5

N=10,443 (29.8% women)
Killip class >lI

Associated factors

25.1% Men 20.0% Women

with HF:
p<0.0001

>60 years women

>120 minutes delay

Men Women
® Killip Class | m Killip Class Il m Killip Class 1l m Killip Class IV

Women with HF de novo had higher 30-day mortality than men: 9.6% vs 5.9% <0.0001

Cenko, E. et al. JACC 2019;74:2379-89



Women in HF drug clinical trials
23%: conclusions in women??




Knowledge, Attitudes and Beliefs Regarding
Cardiovascular Disease in Women

Cardiovascular disease (CVD) is the top cause 400. 00 D
of death in women in the U.S. women died from CVD
# CVD kills more women than all cancers combined in 2016 (U.S.A.)

And yet ...

w ot

26% of women find Only 40%6 Only 39% Only 22%

CVD embarrassing, of routine care of primary care of PCPs and 429%

assuming risk includes a physicians (PCPs) of cardiologists feel

is solely linked heart risk check make CVD a well prepared to
to weight top priority assess CVD risk

A need to
de-stigmatize
the disease risk
by countering

stereotypes
with facts

Bairey Merz, C.M. et al. J Am Coll Cardiol. 2007;70(2):123-32.



Estrategia

en Salud Cardiovascular
del Sistema Nacional

de Salud (ESCAYV)

Figura 22 Ees vertebradores ds la EBCAV
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