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Differences across the lifespan between females and males in
the top 20 causes of disease burden globally: a systematic
analysis of the Global Burden of Disease Study 2021

Females Males
1) COVID-19
2) lschaemic heart disease
3) Stroke 3) Stroke
4) Low back pain | 4) Chronic obstructive pulmonary disease
5) Diabetes 5) Road injuries
6) Depressive disorders 6) Diabetes
7) Chronic obstructive pulmonary disease 7) Tracheal, bronchus, and lung cancer
8) Headache disorders | 8) Girrhosis and other chronic liver diseases
9) Other musculoskeletal disorders & " 9) Low back pain
10) Anxiety disorders | 10) Tuberculosis
11) Alzheimer’s disease and other dementias | | 11) Falls
12) Age-related and other hearing loss | 12) Chronic kidney disease
13) HIV/AIDS 13) Age-related and other hearing loss
14) Chronic kidney disease 14) Depressive disorders

15) Falls
16) Tuberculosis
17) Lower respiratory infections
18) Tracheal, bronchus, and lung cancer

15) Lower respiratory infections
! 16) Headache disorders
L 17) HIV/AIDS

18) Other musculoskeletal disorders
19) Cirrhosis and other chronic liver diseases 19) Anxiety disorders
20) Road injuries | 20) Alzheimer's disease and other dementias
5000' 40'00 30'00 20'00 10'00 Y X

2) Ischaemic heart disease

\J \J
1000 2000 3000 4000
DALYs per 100000

DALYs per 100000
B YLLs in outcomes with higher DALY rate among males relative to females
3 YLDs in outcomes with higher DALY rate among males relative to females
I YLLs in outcomes with higher DALY rate among females relative to males
3 YLDs in outcomes with higher DALY rate among females relative to males

Lancet Public Health 2024;9: e282-94



Global Burden of Cardiovascular Diseases

and Risks, 1990-2022

George A. Mensah, MD,? Valentin Fuster, MD, PuD,>" Christopher J.L. Murray, MD, DPuu,*
Gregory A. Roth, MD, MPH,“* the Global Burden of Cardiovascular Diseases and Risks Collaborators*
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Figure 4. Global ischemic heart disease age-specific estimates per 100,000 by sex in 2022,
difference in sex estimates indicated by gray bar
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2022 Age-Standardized CVD
Mortality Per 100,000
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Figure 1. Global map of 2022 age-standardized cardiovascular disease
mortality rate per 100,000 with quantile classification
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CENTRAL ILLUSTRATION Percutaneous Coronary Interventions and Sex-Related Outcomes at 5 Years
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BACKGROUND Studies examining sex-related outcomes following percutaneous coronary intervention (PCl) have Time (Months) Time (Months)
reported conflicting results. ” ”
~— Men -— Wwomen
OBJECTIVES The purpose of this study was to examine the sex-related risk of 5-year cardiovascular outcomes
i L Women Men
METHODS The authors pooled patient-level data from 21 randomized PCI trials and assessed the association between Events/Total KM Rate Events/Total KM Rate HR (95%Cl) p Value
- :‘c:l:‘:‘u;"""no“_fk;‘)": mi‘;‘ﬁ:v‘lmmm""? sdy‘:‘a':"‘“” DML, O Ichatsia- v tAIOM esion Cardiac Death, ID-TLR, or Ml 1,428/9,141 18.9% 3,388/23736 17.7% —eo— 114(1.01t01.30) 0.04
) ID-TLR 823/9,141 10.9% 1,946/23736 10.2% ! —e— 1.23(1.05to 1.44) 0.009
RESULTS Among 32,877 patients, 9,141 (27.8%) were women. Women were older and had higher body mass index, - + T
more frequent hypertension and diabetes, and less frequent history of surgical or percutaneous revascularization 0.10 1.00 2.00
compared with men. By angiographic core laboratory analysis, lesions in women had smaller reference vessel diameter and Favors Women Favors Men
shorter lesion length. At 5 years, women had a higher unadjusted rate of MACE (18.9% vs. 17.7%; p = 0.003), all-cause - >
death (10.4% vs. 8.7%,; p = 0.0008), cardiac death (4.9% vs. 4.0%; p = 0,003) and ID-TLR (10.9% vs. 10.2%; p = 0.02) Kosmidou, L et al. J Am Coll Cardiol. 2020;75(14):1631-40.

compared with men. By multivariable analysis, female sex was an independent predictor of MACE (hazard ratic [HR:]: 1.14;
95% confidence interval [Ck]: 1.01 to 1.30; p = 0.04) and ID-TLR (HR: 1.23; 95% CI: 1.05 to 1.44; p ~ 0.009) but not
all-cause death (HR: 0.91; 95% Cl: 0.75 to 1.09; p = 0.30) or cardiac death (HR: 0.97; 95% Cl: 0.73 t0 1.29; p = 0.85).

CONCLUSIONS In the present large-scale, individual patient data pooled analysis of contemporary PCl trials, women
had a higher risk of MACE and ID-TLR compared with men at 5 years following PCl. (J Am Coll Cardiol 2020;75:1631-40)
® 2020 by the American College of Cardiology Foundation.




Operative Outcomes of Women Undergo-
ing Coronary Artery Bypass Surgery in the
US, 2011 to 2020

Mario Gaudina, MD, PhD, MSCE'; David Chadow, MD'; Mohamed Rahouma, MD'; et al

Figure 1. Annual Operative Mortality by Sex and Annual Operative Mortality and Morbidity
by Sex

» Author Affiliations | Article Information [A] Aanual operative mortality
JAMA Surg. 2023;158(5):494-502. doi:10.1001/jamasurg.2022.8156 0.5+ | . Men | | Women
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Conclusions and Relevance Women remain at significantly higher risk for adverse outcomes patients
following coronary artery bypass grafting and no significant improvement has been seen over (] it s Rty il ol
the course of the last decade. Further investigation into the determinants of operative out- 061

comes in women is urgently needed. 05 .
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5 Primary Care | fm— Patients
D e lays in Physicians .
Failure to dagnose

Pathways Of and act on ECGs in
AMIl Carefor |
Women

Paramedic
Assessment

Women are loss kely to

focoive omaergency transfor
than men

ED
Assessment

Women face delays in
triage and delays in'/AMI

Cardiologist- PPCI o

Less likoly to proceed to PPCI
Less likely to recelve aspitin, stat)

betablockers than male patients

In-Hospital Care

Women are less likely to bo on guideline-directed medical thorapy
across oll ages, particulary those younger than 55 yeors

Rehabilitation Care

Women are less likely be referred for
rehabilitation care post AMI and leas likely to
compiate the program

European Heart Journal Open (2024) 4, oeae087



Key Recommendations

Call to Action for AMI in Women S )))

. Increase:
Follow: Women in clinical
MI/MINOCA trials as
Listen: pathway «Patients

Female
Evaluate: patients with Remember the +Authors
CVD risk chest pain power of
Pregnancy- and Diagnosis

Research

MI/ MINOCA
Symptoms
Screening
Monitor

Lifestyle @ ESC Ecropean Hiswt Jound Open {10} 4, conda? REVIEW

Ewrcpean Soowty ol org'10 1093/vhy 7 i
urcpean Sockty. inpsitdoiony Viehpopen'oeselE Caronory ortery disease

Call to action for acute myocardial infarction
in women: international multi-disciplinary
practical roadmap

Stephane Manzo-Silberman © "% Michal Hawranek’, Shrilla Banerjee © %,

Marta Kaluzna-Oleksy © °, Mirvat Al , Valeria Paradies ©7,

Biljana Parapid © *®, Pierre Sabouret © '°, Agnieszka Wolczenko'"'?,
European Heart Journal Open (2024) 4, oeae087 Vijay Kunadian®, Izabella Uchmanowicz © *, Jacky Nizard™'%, Martine Gilard'®,

Roxana Mehran'’, and Alaide Chieffo'™'"



Healthcare providers as a link between different needs of
female patients

Obesity &
Diabetes
Prevalence

Universal
CVD Risk Healthcare Menopause
Assemement& Coverge Impact
Management Gender-
Specific Health
Programs

Healthcare fpave ;
Disparities Healthcare Focus: High
Accessibilty BP, Tobacco,

Overcoming LDL,
Development Cholesterol
Challenges and Targeted
Key Elements to Interventions
Improve for High-Risk
Regions
Autoimmune Promote
Diseases Research on Policies:
Non- Tobaf:co, {\ir
Traditional Enha’!ce Quality, Diet
Public

Risk Factors

\

Awareness

Educational

Reproductive Campaigns

Health Factors
Lifestyle,
Activity, Diet,
Check-ups

Patients’
organizations



Causes underlying the undertreatment of women with stable coronary
artery diseas

UNDERTREATMENT OF STABLE CORONARY ARTERY DISEASE IN WOMEN

ANGIOGRAPHIC BIAS

* Higher prevalence of
non-obstructive coronary
artery disease

= Discrepancy between visual
degree of stenosis and
haemodynamics significance

* Greater vascular tortuosity

* Higher prevalence of small
vessel disease

Eurolntervention 516 2024;20:515-517, Roxana Mehran et al.

PHYSICIAN BIAS

A

ol

* Higher procedural risk
{in-hospital bleeding, vascular
access-site complications)

= Higher burden of associated
comorbidities

= Atypical anginal symptoms

= Concern about poor adherence
to discharge therapy

PATIENT BIAS

s

* Scarce awareness of
cardiovascular risk

* Mistrust in (prevalently male)
interventional cardiologists

* Unwillingness to attend
prolonged hospitalisations
due to family care
responsibilities



Percutaneous coronary and structural interventions in women: a position
statement from the EAPClI Women Committee

Possible differences in optimal management of ACS depending on WOMEN
the underlying plaque pathology ? C
eSS Tonary ,

Determining sex-specific cut-off values for functional relevance of

CAD against the background of pronounced microvascular
dysfunction amongst women msmmm
4% severe bleedings after PCI

Understanding of sex-specific outcomes to allow individualised ma,unw,,comukatmagmm 8% in-hospital mortality in STEMI

revascularisation strategies in those with complex coronary artery all-cause mortality at 30 days after TAVI 10%
all-cause mortaiity at | year after TAVI 16%

disease / severe prosthesis-patient mismatch after TAVI 16% \\

: : : : : 20% of women with CAD feel sad or depressed
Understanding sex differences in outcomes following TAVI for aortic 27 f young ot ol STENN vt phogn i
stenosis severe prosthesis-patient mismatch after SAVR 26%

lower mortality 2 years after TAVI compared to SAVR 26%

30% of women with CAD have concomitant diabetes

40% of young women with ACS have SCAD

40% reduction of severe bleedings with radial access

50% higher prevalence of depression than men /

50% higher adjusted risk for in-hospital mortality
in STEMI

70% of women with SAP have
non-obstructive CAD

90% of Takotsubo

cardiomyopathies

What could be done to improve outcomes in women?

Larger use of adjunctive imaging tools to assist decision making in
women

Sex-specific studies in STEMI patients to assess factors potentially
driving mortality differences between sexes

compared to

Sex-specific studies in complex coronary artery disease to improve

outcomes in the large and growing population of women MEN
Future research in disease mechanisms specific to each sex in v chik boaring potential and wnaller arisries
those with aortic stenosis and left atrial abnormalities allowing are frequently too old thus under-represented in randomised tnals

derive the SAME BENEFIT from TRANSCATHETER coronary and structural PROCEDURES

potential individualised interventions

DOI: 10.4244/EIJ-D-18-00225



Quality and Equitable Health Care Gaps for Women

Understanding Sex and Gender Differences Requires Novel Methodologic Approaches That Consider Disparities in

Care, as Well as Epidemiological and Statistical Limitations Within the Comparative Subgroup of Women Versus Men

Novel Analytical Approaches
» Statistical Modeling
« Comparative Effectiveness
» Adherence to Guideline-Directed Care

Epidemiology
» Population Health & Implementation Science
« Traditional + Novel Biomarkers
« Racial and Ethnic Differences in CV Risk
Factor Prevalence and Clinical Outcomes

Disparities
* Inequity of Care Related to Access,
Adequacy of Insurance, Financial Hurdles
Across Diverse Racial and Ethnic Female
Subgroups

Shaw, L.J. et al. ] Am Coll Cardiol. 2017;70(3):373—88.



Main factors contributing to sex differences across different subareas of

cardiovascular disease

Scx-nhud differences in CV adaptation to and consequences of HVD
with different remodelling of cardiac chambers
* Tricuspid regurgitation more common In women
* Smaller parameters of LV cavity

= Less likely to be referred for diagnostic
assessment

* Lower use of GDMT

* Worse clinical outcomes in ACS

Nonobstruc!ive CAD more frequent

* Lack of adequate support for women with SCAD

* Barriers to CPRPs (lack of time, work/family
commitments)

* Reluctance to revisit the hospital setting after a
cardiac event

* Lack of awareness on the impact of lifestyle
changes upon CV risk

* Smaller chest cavities and breast tissue affecting diagnostic accuracy

* CAC conferring T mortality risk in women than men

* High-risk plagques increasing MACE risk compared to men

* A likely to recelve a false negative diagnosis and unexplained chest
pain due to MVA

Tayal U, et al. Heart 2024;110:e4. doi:10.1136/heartjnl-2024-324625

Women present older, with J ischaemic causes, 1 comorbidities

¥ ICD/CRT Implantation rate for primary prevention of SCD
&L MMMNFM!!\IAD.ndw

Late referral for transcatheter mitral repair
Fregnancy complications associates with T risk o1 DuviyHem

* X-inked disorders assocated with o milder
phenotype In women leading to delayed/ missed
diagnosis

* Mosaicism due to X chromosome Inactivation
causing different phenotypes

= Variations in post-transiational protein function

* 4 cumulative prevalence of ACHD in females
compared to males

*  milder ACHD subtypes in females

* Lack of sex-specific prevention/disease
identification/prognosis definition/therapeutic
strategies

* Inequalities in access to specialist Paediatric/
Transition /ACHD support/education/ care

* Blological factors (pharmacokinetics,
biochemical/hormonal differences)

* Clinical and sodoeconomical factors (delayed diagnosis)

* Cardiotoxic profile of cancer theraples (anthracyclines,
HER2 inhibitors, radiotherapy)

DISORDERS

=/ risk of acquired LQT / susceptibility to drug-induced TdP

= 4 diagnostic delays, J catheter ablation/device therapy

* J rhythm control whilst 4 risk of HF in a rate control strategy

* Muitifactorial thrombotic risk involving hormonal, endocrine, lifestyle/social factors




Achieving Equity in Quality of Care for Women

A
~ Avoidable
Morbidity / Mortality
[
=
£
3
T
g Reference Diverse
'8" Population Women

Shaw, L.J. et al. J Am Coll Cardiol. 2017;70(3):373-88.

Shaw, L.J. et al. ) Am Coll Cardiol. 2017;70(3):373-88.



Factors influencing women’s heart health and strategies to overcome sex
disparities in cardiovascular care

INFLUENCES ON WOMEN’S HEART HEALTH MAKE HER VOICE COUNT
~ TRADITIONAL CV RISK FACTORS RESEARCH
- MENOPAUSE + WOMEN PRINCIPAL INVESTIGATORS
. AGE + WOMEN-ONLY STUDIES
IR e BARHIC LOCATION EDUCATIONAL ACHIEVEMENTS
rural/urban/seaside
- ETHNICITY 4 i * AWARENESS CAMPAIGNS
" MENTAL HEALTH + PREVENTION OF THE
B ey /depression | MODIFIABLE CV RISK FACTORS
+ AWARENESS OF THE LINK
- CANCER TREATMENTS ! BETWEEN FEMALE SPECIFIC
" KIDNEY DISEASE Ui RISK FACTORS AND CVDs
“ ¥) + PROACTIVELY SEEK HELP TO

MINIMIZE DELAYS

" AUTOIMMUNE DISEASES EVE RY WOMAN,S HEART MATTERS

- PSYCHOSOCIAL FACTORS HEALTH POLICIES
domestic violence/deprivation/poverty ‘ CLINICAL GUIDELINES
CONSENSUS DOCUMENTS
- FOETAL/CHILDHOOD FACTORS NH | WORKFORCE R RN
prematurity

» WOMEN CARDIOLOGISTS (INTERVENTIONAL AND NON-INTERVENTIONAL)
ADVERSE PREGNANCY OUTCOMES + MDT (INCLUDING NURSES, WOMEN CLINICAL ACADEMICS)

pre-eclampsia/gestational diabetes/peripartum cardiomyopathy + WOMEN CADIOTHORACIC SURGEONS

Tayal U, et al. Heart 2024;110:e4. doi:10.1136/heartjnl-2024-324625



Advancing the access to cardiovascular

diagnosis and treatment among women with Specialised centers for Women’s Hearts?
cardiovascular disease: a joint British

Cardiovascular Societies’ consensus document

Cardioneurologic CVD risk assessment
Heart-brain linkc CVD risk factors Sex differences in traditional risk factors
Dementia Sex-specific risk factors al
Stroke Sex-predominant risk factors
Non-obstructive CAD
Menopause/hormones/transgender (M)INOCA: CMD

; CVD risk assessment SCAD

1 Stress cardiomyopathy
l Vasospasm
I y

Cardio-obstetrics
Cardio-oncology Pre-existing CVD risk factors
History of cancer: radiation, Pre-existing acquired CVD
chemotherapy Adult congenital heart disease

‘ Overlapping CVD risk factors Management of adverse pregnancy
I outcomes

] Advocacy Research Education

. Awareness campaigns fo erwold in clinical trials Public

community legisiators nd registries Professional
= research UK e BCCA ¢ UKMCS ¢ Heart and women charities
E I
Why We Need Specialised Centres for Women's Hearts (\) » ( i
Changing the Face of Cardiovascular Care for Women B d

Tayal U, et al. Heart 2024;110:e4. doi:10.1136/heartjnl-2024-324625

Martho Guloh @ Carp Hondvy. ' Billanae Farapd @' and Sharon L Mualvogn @



IC professionalists

Representation of female EAPCI members in 2021 by country

Austria 24,7

Australia 125

Belgium 78 Representation of female EAPCI members in 2021 by country

Brazil 9,5

Bulgaria 11,8

Czech republic 93

Croatia 10,0

Denmark 382

Egypt 7.8

Finland 333 - =

France 13,0 el = Yy

Germany 11,1 ‘ g mﬁ
Greece 16,8

Hungary 9,1

italy 17,3

India 44

Indonesia 19,8

Ireland 19,4

Lithuania 40,0

Malaysia 10,7

Mexico 5,1

Netherlands 18,3 5

Norway 28,1 ‘

Pakistan 6,0

Poland 95

Portugal 283

Romania 281

Russia federation 30,1

Saudi Arabia 7.8

Serbia 25,5

Spain 253

Switzerland 16,3

Sweden 25,8

Turkey 12,9 e
Ukraine 40,8 0,0% 100,0%
mw« ro— 12:: * With more than 50 EAPCI members (male and female) Data not available

Eur Heart J, Volume 44, Issue 15, 14 April 2023, Pages 1301-1312,



Representation of female IC in European and National Societies

A EAPCI Members by Sex in recent years Female representation in ESC organizations
TO00
000
000
000
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i Ll
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A EAPCI female members B IC female operators in Poland
15.5 50
45
R 15.0 - % 404
35
14 S 1 ¥ T 5'0 T 1 ¥ T
2019 2020 2021 2014 2015 2016 2017
Year Year

Postepy Kardiol Interwencyjnej. 2023 Jun;19(2):79-81.
Eur Heart J, Volume 44, Issue 15, 14 April 2023, Pages 1301-1312,



Women in Medicine: Addressing the Sex Gap in Interventional Cardiology

FIGURE 2 Distribution of Female Interventionalists Across Japan

Numbers of female 160
. Female (N=447) ® interventionalists
140
B Male (N=5,646) B Female under 40years old (N=315)
120 [[] Female over 40years old (N=132)
500 interventionalists 100

@

80

oI ® o | I
| > @
0 l 11
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e B . 50
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£

Regions
TABLE 5 Proportion of Female Interventionalists in Each Country
PCI by
Country Year All Operators rFemale Operators\ PCI by All Operators Female Operators

United States’’ 2015 3,248 240 (7.4) NA NA
Poland” 2014-2017 757 31 (4.1) 456,455 12,935 (2.8)
France'” 2013 1,563 49 (3.0) NA NA
Australia and New Zealand'” 2017-2018 398 19 (4.8) NA NA

Japan 2019-2021 6,093 447 (7.3) 669,379 35,211 (5.3)

JACC Asia, 4 (9) (2024), pp. 674-683 N -



Women in Medicine: Addressing the Sex Gap in Interventional Cardiology

CENTRAL ILLUSTRATION: Women in Interventional Cardiology Practice in

Australia

Gender distribution in the medical workforce:
42% of doctors are female

36% of specialists are female

15% of cardiologists are female

4.8% of interventional cardiologists are female

3.4% of cath lab directors are female

2% of TAVI accredited cardiologists are female

23% of doctors in the cardiology training program are female

9% of interventional cardiology fellows are female

Burgess, S. et al. J Am Coll Cardiol. 2018;72(21):2663-7.

89% of female interventional
cardiologists operate at

a site as the sole female
interventional cardiologlst

73% of public hospitals
have no female interventional
cardiologists

In Australia 3/8 states have
no female interventional
cardiologist

In Australia, on average,
female cardiologists earn 55%
of what mate cardiologists earn

Sonya Burgess et al. JACC 2018; 72:2663-2667.

Percentage

Practicing Doctors by Specialty and Sexin Australia and
New Zealand

100 +
90 4
80 4
70 4
60 -
50 o
40 -
30 4
20 4
10 4
0
All Practicing  Internal Specialists Obs(etncs Cardiclogists  General  Interventional Orthopedic
Doctors Medicine Surgeons  Cardiologists  Surgeons
Tramees Gynecc{ogtsls

B female W Male



Does sex of operator affect the results of treatments?

CENTRAL ILLUSTRATION Gender Disparities in Interventional Cardiology and Percutaneous Coronary
Intervention Outcomes by Female Operators

Study Population A Distribution Map of
PCls in the J-PCl registry from Jan. 2019 to Dec. 2021 Female '?terventlonaum
in Japan
= PCls by 5,646 male operators - PCls by 447 female operators
ﬂ N = 634,168 (94.7%) * N = 35,211 (5.3%)

Practice Patterns by Female Operators

STEMLn(%) | 118,597 17.9)

111,562 (17.7) | 7,035 (202) | 0.001
Rotational
atherectomy, 32,512(49) | 31,281(4.9) 1,231(3.5) | <0.001
n (%)
.."'&) | | 39120(5.8) | 37401(59) | 1.719(4.9) | <0.001 8Chubu %K‘i’nki ’ %Chug:)ku
- (@) shikoku (&) Kyushu
Multivariate Analysis on Outcomes by Female Operators i‘,',‘:;‘;;:;gf,:;;;;"ﬂe
ULCOoIT . _ : = Female (N = 447)
. : — e ; m Male (N =5,646)
In-hospital mortality 0.90 (0.78-1.03) 012 ] 500 Interventionalists
Unsuccessful PCI 0.81(0.72-0.90) <G.001N Conclusions
Although women are still underrepresented in interventional cardiology and perform a lower percentage of PCis in Japan, our study
Takahashi S, et al. JACC Asia. 2024;4(9):674-683. finds that the practice patterns and outcomes of PCls performed by female operators are comparable to those of their male

colleagues. These findings underscore the importance of promoting gender diversity in interventional cardiology, as it has the
JACC Asia, 4 (9) (2024), pp. 674-683 potential to enhance patient access to care and ensure equitable outcomes for all patients.



The DISCO study—Does Interventionalists' Sex impact Coronary Outcomes?

Prasanthi Yelavarthy MD, Milan Seth MS, Elizabeth Pielsticker MD, Cindy L. Grines MD,
Claire S. Duvernoy MD, Devraj Sukul MD, Hitinder S. Gurm MBBS X«

First published: 17 May 2021
https://doi.org/10.1002/ccd.29774

Conclusions

We found no significant differences in risk-adjusted in-hospital outcomes between PCls
performed by female versus male interventional cardiologists in Michigan. Female

interventional cardiologists more frequently performed PCl rated as appropriate and had a
higher likelihood of prescribing guideline-directed medical therapy.




Reasons and resolutions for sex inequality among cardiologists

Barriers
to women in
cardiology

Nl
: i UY

Br J Cardiol. 2023 May 2;30(2):13. doi: 10.5837/bjc.2023.013

1

Culture of
cardiology i1s not
female friendly

Lack of
opportunity

Strategies to
increase representation

» Zerp tolerance of bias,
discrimination and harassment

» Well-publicised effective
channels to report
dischimmation

» Bias mitigation strategies

Mentorship at local, regional
and society levels
¢ Mentoring medical students
¢ Promote representation of
women in cardiology

e Opportunities in cardiology
advertised to women

e Support for women to apply for
opportuninies

* Prioritising inclusivity at
institutions

and cardiology trainees



Radiation protection for healthcare professionals working in
catheterisation laboratories during pregnancy: a statement of
the European Association of Percutaneous Cardiovascular
Interventions (EAPCI) in collaboration with the European
Heart Rhythm Association (EHRA), the European Association
of Cardiovascular Imaging (EACVI), the ESC Regulatory

Affairs Committee and Women as One

RADIATION OUTFIT

Lead apron that provides at
least 0.35 mm lead
equivalency throughout the
entire pregnancy

Pregnancy-tailored lead
apron

Movable lead shields of

1 mm-thickness between
the operator and the entry of
the X-ray source

Use of novel radiation
shielding systems

Use of new models of cath
labs utilising low radiation
XR imaging technologies

adapted from Women as One https://rad.womenasone.org)

3 FUNDAMENTALS OF RADIATION SAFETY

TIME
Spend less time on the pedal

DISTANCE
Increase the distance
from X-ray source

SHIELDING
Block scattered radiation
from the patient

Radiation safety

Fear of foetal exposure to ionising radiation
during pregnancy remains a barrier for women
who wish to pursue a career in interventional
cardiology

International expert commission
recommendations and European directives
clearly state that pregnant women can continue
to work in an ionising radiation environment
providing that the foetus does not exceed
certain dose thresholds

This would help to facilitate the continuation of
interventional work during pregnancy and go
towards eliminating this cause of gender
inequity in invasive cardiology subspecialities




LIBRA Poster campaign on the importance of a balanced :%z _
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Approaches to closing the industry sex gap

4

Reduce bias in hiring

\
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Eur Heart J, Volume 44, Issue 15, 14 April 2023, Pages 1301-1312, https://doi.org/10.1093/eurheartj/ehad053
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Proposal of a point-by-point solution
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My

Lack of opportunities

Equal chance in
fellowship positions
{consider quotas,
open calls)

Incentives to
t female/male ratio

Promotion policies
supported by academia
and Industry

(i.e. competence-based
selection criteria)

Diverse editorial
board (f.e, use of talent
directories)

Constant monitoring
of review process
(i.e. blinded

and more diverse
review process)

i

Lack of mentorship
and role models

t The denominator of
women aiming at
leadership positions
(l.e. 1 fellowship
positions, coaching
programs)

The relative ratio

of female/male
recruitment (i.e,
transparency of data,
standardization of
recruitment process

Mentorship or
training opportunities
by professional
associations

Problems

Pregnancy and family

management

Radiation exposure

Solutions

Incentives from
health insurance
coverage

Funds for in-hospital
childcare facilities

Subsidies for
working parents

Routine and
appropriate use
of lead apparel

Proper training
of staff

Routine radiation
dose monitoring

Fetal dosimeters

Remote-controlled
robotic system

On-call concerns

Higher flexibility
and adaptability
for mothers or
primary caregivers

t Paternity leave

Cuttural sensitization
of early parenthood
(l.e. conscious and
unconscious bias
training, counseling
program)

Impact of Covid

Stress management
programs

Subsidies for childcare
and family support

Monitoring of
compensation equity

Remote work
opportunities

t Independent

education
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Overcoming professional barriers encountered

by women in interventional cardiology:

an EAPCI statement



Participation of women in CVD trials (2005-2015) by tacking into account the prevalence of the disease in

women

Acute Coronary Syndrome

Atrial Fibrillation
Atrial Fibrillation”

Coronary Artery Syndrome

Heart Failure

Heart Failure’

Hypertension

pulmonary Hypertenson [

L 1 1

0 0.2

Scott, P.E. et al. ] Am Coll Cardiol. 2018;71(18):1960-9

04 0.6 0.8 1 1.2 14
Participation to Prevalence Ratio (PPR)

1.6

Interventions to Address the Low Inclusion of Women in

Trials and
to Obtain Women-Specific Results

Pitfalls in Drug Clinical Trials Proposed Interventions
Knowledge and awareness of
sex and gender
Knowledge gap in Clarify the use of the terms sex and
terminology, use of sex gender though educational
and gender as intervention among health providers,
synonymous researchers, and general population
Pre-screening/screening
Gender-related barriers for Promote awareness on gender-
screening dimension
Day care Policies to support women in day-life
Elderly (e.g., adequate child care during time
Access to care spent as a research participant,

Inclusion male-pattern criteria

Study methodology/analysis of
data
No adjustment for relevant
covariates
Sample size lead to
unpowered results

Editorial policy/research output
dissemination
Lack of specific editorial
requirements for sex-
specific reporting in
clinical trials

assistance for elderly included in the
study)
Inclusion criteria that consider sex
differences in pathophysiology
Age
Glomerular filtration rate

Body size
Blomarkers/diagnostic criteria

Pre-specified subgroup analyses

Adjusted analyses with term for sex*drug
interaction in all trials

Adequate power for efficacy and safety
analyses

Journal-specific checklist for sex-specific
reporting (i.e., specify the number of
wamen in the trial, all primary and
secondary endpoints by sex, discuss
generalizability in both sexes)



CENTRAL ILLUSTRATION: A Roadmap to Close the Gender Gap in Clinical
Trial Leadership

Scientists Grant Agencies

« Implicit bias training « EDI policies

+ Avoldance of gender » Charters with
stereotyping academic institutions

» Diverse research teams « Diverse reviewers

= Equal opportunity » Transparent reporting
* Harassment-free culture

Industry

= EDI policies

« Open calls,
Ending Gender Inequality objective criteria
inCv Clinlcal Trial Leadership for trial leadership

» Equal pay
t’k 3 = Transparent reporting

Academic Institutions Professional Societies

» EDI policies « Advocacy
*Opencallsand « Funding contingent on
objective criteria Journals diverse research teams

for recruitment, Pirctmie iypr e
advancement, and <
internal funding * EDI policies

* Transparent  Diverse editorial board

reporting « Blinded reviews

* Publication contingent on
diverse research teams

Van Spall, H.G.C. et al. J Am Coll Cardiol. 2021;77(23):2960-72.

Closing the gaps in clinical trial



Barriers to the enrollment of women in clinical trials

Patlent-leve’ Family and Perception of
childcare | elevated risk of
responsibilities enroliment
Financial,
b::::'a socioeconomic,
: psychological,
absenteeism s cigement g

' health-related barriers

.......................................................................................................................................

Low rates of

Exclusion of
referral &

elderly participants
eligibility
screening m N
Lack of sex-related Homogeneous A
eligibility criteria :  trial leadership
Trial-level

Am Heart J Plus. 2022 January ; 13: . doi:10.1016/j.ahjo.2022.100093



WOMEN IN CLINICAL TRIALS
= HOPE
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https://www.fda.gov/consumers/diverse-women-clinical-trials/women-clinical-trials-resources-researchers-and-health-
professionals#Diverse%20Women%20in%20Clinical%20Trials%20Campaign



Take-Home Message: Achieving Gender Equality in Invasive Cardiology

1. Gender Equality is Essential:
Achieving gender equality benefits both professionals and patients, fostering a more inclusive and effective healthcare system.

2. Professional Disparities Persist:
Addressing barriers for women in leadership, mentorship, and career advancement in cardiology is crucial for progress.

3. Patients Deserve Equitable Care:
Reducing sex biases in diagnosis, treatment, and access to care is key to improving patient outcomes.

4. Clinical trials:
Given differences in pathophysiology, clinical presentation, and outcomes of cardiovascular disease in men and women,
adequate participation of women is important to allow examination of possible gender differences in treatment response.

5. Strategies Work:
Implementing mentorship programs, diversity policies, gender-sensitive training, and tailored treatment guidelines can make a
significant impact.

6. Collaboration is Key:
A collective effort from healthcare professionals, institutions, and policymakers is necessary to drive sustainable change.

e Call to Action: Commit to creating a gender-inclusive environment in invasive cardiology to enhance equity, innovation, and
healthcare outcomes.
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