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AgeAge--standardizedstandardizedMortalityMortality fromfrom
CardiovascularCardiovascular DiseaseDiseasein in MenMen
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CardiovascularCardiovascular DiseaseDiseasein in WomenWomen
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Cardiovascular Disease Mortality Cardiovascular Disease Mortality 
Trends  for Males and FemalesTrends  for Males and Females
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DeterminantsDeterminants of of CoronaryCoronary HeartHeart DiseaseDiseaseDeathsDeaths
ReductionReduction accordingaccording toto the IMPACT Modelthe IMPACT Model

AtherosclerAtheroscler SupplSuppl 2009;10:32009;10:3––2121
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Gender and Gender and CardiovascularCardiovascular DiseasesDiseases

Gender differences in the clinical presentation of cardiovasculaGender differences in the clinical presentation of cardiovascular r 
diseases have been demonstrated and some therapeutic options maydiseases have been demonstrated and some therapeutic options may
not be equally effective and safe in men and women.not be equally effective and safe in men and women.

Furthermore, gender differences in pharmacokinetics, Furthermore, gender differences in pharmacokinetics, 
pharmacodynamicspharmacodynamicsand physiology  may contribute to a different and physiology  may contribute to a different 
response to cardiovascular drugs in women when compared with menresponse to cardiovascular drugs in women when compared with men. . 

Accordingly, preventive and Accordingly, preventive and therapeuticaltherapeutical interventions should be interventions should be 
tested in populations that fairly represent the gender distributtested in populations that fairly represent the gender distribut ion for ion for 
each specific clinical condition or group at risk. each specific clinical condition or group at risk. 
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Women, for many years, have been 
under-represented in randomized clinical 
trials.

The majority of therapeutic interventions 
were tested for safety and efficacy in 
predominantly male populations.

Women, for many years, have been Women, for many years, have been 
underunder--represented in randomized clinical represented in randomized clinical 
trials.trials.

The majority of therapeutic interventions The majority of therapeutic interventions 
were tested for safety and efficacy in were tested for safety and efficacy in 
predominantly male populations.predominantly male populations.

Under-representation of Women in Clinical TrialsUnderUnder--representation of Women in Clinical Trialsrepresentation of Women in Clinical Trials
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Trial Enr. pts Females % Reference
GISSI-1 11 711 25 Lancet 1986;1:397-402

ISIS-2 17 187 23 Lancet 1988;2:349-360

GISSI-2 12 490 20 Lancet 1990;336:65-71

GISSI-3 18 023 22 Lancet 1994;343:1115-22

4S 4 444 19 Lancet 1994;334:1383-89

ISIS-4 58 050 26 Lancet 1995;345:669-685

SMILE 1 556 27 NEJM 1995;332:80-85

EMIAT 1 486 16 Lancet 1997;349:667-674

GISSI-P 11 324 15 Lancet 1999;354:447-52

CIBIS-2 2 647 19 Lancet 1999;353:9-13

Women in European Clinical TrialsWomen in European Clinical Trials
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After the FDA Guidelines on gender 
issues released in 1993 and the 1998 
regulation there has been a significant 
increase in the number and proportion of 
women who participate in cardiovascular 
studies and some trials have been 
conducted specifically in females.

After the FDA Guidelines on gender After the FDA Guidelines on gender 
issues released in 1993 and the 1998 issues released in 1993 and the 1998 
regulation there has been a significant regulation there has been a significant 
increase in the number and proportion of increase in the number and proportion of 
women who participate in cardiovascular women who participate in cardiovascular 
studies and some trials have been studies and some trials have been 
conducted specifically in females.conducted specifically in females.

Under-representation of Women in Clinical TrialsUnderUnder--representation of Women in Clinical Trialsrepresentation of Women in Clinical Trials
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EnrollmentEnrollment of Women in NHLBIof Women in NHLBI --Sponsored Cardiovascular Sponsored Cardiovascular 
Randomized Trials From 1997 to 2006Randomized Trials From 1997 to 2006
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.....it is recommended that based on the .....it is recommended that based on the 
specific question addressed, clinical trials specific question addressed, clinical trials 
enrolling only female patients or clinical enrolling only female patients or clinical 
trials enrolling a significant proportion of trials enrolling a significant proportion of 
women to allow for pre specified gender women to allow for pre specified gender 
analysis will be conducted.analysis will be conducted.

CardiovascularCardiovascular DiseasesDiseasesin in WomenWomen: : 
A Statement A Statement fromfrom the the PolicyPolicy ConferenceConference
of the of the EuropeanEuropean Society of Society of CardiologyCardiology

EurEur Heart J 2006;27:994Heart J 2006;27:994--1005 1005 
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European Heart Health Strategy European Heart Health Strategy 
EuroHeartEuroHeart Project, Work Package 6Project, Work Package 6
WomenWomen and and CardiovascularCardiovascular DiseasesDiseases

((EuropeanEuropean HeartHeart Network and Network and EuropeanEuropean Society of Society of CardiologyCardiology))

Objectives: Objectives: 

To address the issue of women representation in To address the issue of women representation in 
cardiovascular research by collecting information cardiovascular research by collecting information 
on clinical trials and registries in Europe.on clinical trials and registries in Europe.

To identify possible gender differences in the To identify possible gender differences in the 
primary outcomes of clinical trials, in the current primary outcomes of clinical trials, in the current 
clinical practice and in the Guidelines of European clinical practice and in the Guidelines of European 
Scientific Societies.Scientific Societies.
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European Heart Health Strategy European Heart Health Strategy 
EuroHeartEuroHeart Project, Work Package 6Project, Work Package 6
WomenWomen and and CardiovascularCardiovascular DiseasesDiseases

Electronic literature search of  Electronic literature search of  PubMedPubMed and and 
International Controlled Trials website has been International Controlled Trials website has been 
performed. performed. 

Time period covered: from 2006 (to follow up from Time period covered: from 2006 (to follow up from 
ESC 2006 conference on women and cardiovascular ESC 2006 conference on women and cardiovascular 
disease) to June 2009. disease) to June 2009. 
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European Heart Health Strategy European Heart Health Strategy 
EuroHeartEuroHeart Project, Work Package 6Project, Work Package 6
WomenWomen and and CardiovascularCardiovascular DiseasesDiseases

Four different types of publications (European or international Four different types of publications (European or international 
with European representation) have been analysed:with European representation) have been analysed:

Observational/epidemiological studies.Observational/epidemiological studies.

Randomized Clinical trials, including metaRandomized Clinical trials, including meta--analyses, which analyses, which 
enrolled women and men or women only.enrolled women and men or women only.

European registries, i.e. the European registries, i.e. the EuroHeartEuroHeart Survey, on the status Survey, on the status 
of  clinical practice.of  clinical practice.

Guidelines of European Scientific Societies.Guidelines of European Scientific Societies.
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European Heart Health Strategy European Heart Health Strategy 
EuroHeartEuroHeart Project, Work Package 6Project, Work Package 6
WomenWomen and and CardiovascularCardiovascular DiseasesDiseases

The The analysisanalysishashasbeenbeenfocusedfocusedon:on:

PercentagePercentageof of womenwomenrepresentationrepresentation..

AvailabilityAvailability of of analysisanalysisof of outcomesoutcomesbyby gender.gender.

Gender Gender differencesdifferencesin in riskrisk , , outcomeoutcomeor or clinicalclinical practicepractice..

Gender Gender issuesissuesin in scientificscientific guidelinesguidelines..
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Are Are therethere gender gender 
differencesdifferencesin in 
cardiovascularcardiovascular riskrisk ??
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The risk of women is underestimated because of 
the perception that females are “protected”
against cardiovascular disease.

Women during the fertile age have a lower risk of 
cardiac events, but this protection fades after 
menopause thus leaving women with untreated 
risk factors vulnerable to develop myocardial 
infarction, heart failure and stroke.

The risk of women is underestimated because of The risk of women is underestimated because of 
the perception that females are the perception that females are ““ protectedprotected””
against cardiovascular disease.against cardiovascular disease.

Women during the fertile age have a lower risk of Women during the fertile age have a lower risk of 
cardiac events, but this protection fades after cardiac events, but this protection fades after 
menopause thus leaving women with untreated menopause thus leaving women with untreated 
risk factors vulnerable to develop myocardial risk factors vulnerable to develop myocardial 
infarction, heart failure and stroke.infarction, heart failure and stroke.

Misperception of Cardiovascular 
Diseases in Women

Misperception of Cardiovascular Misperception of Cardiovascular 
Diseases in WomenDiseases in Women
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Prevalence of Cardiovascular Diseases by Age and GenderPrevalence of Cardiovascular Diseases by Age and Gender
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Prevalence of High Blood Pressure by Age and SexPrevalence of High Blood Pressure by Age and Sex
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SCORE SCORE ChartsCharts forfor High High RiskRisk CountriesCountries

EurEur HeartHeart J 2003;24(11):987J 2003;24(11):987--10031003
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AgeAge-- and Genderand Gender--specific Prevalence of Diabetes in 13 European specific Prevalence of Diabetes in 13 European 
PopulationPopulation--based Cohorts Included in the DECODE Studybased Cohorts Included in the DECODE Study

EurEur HeartHeart J 2007; 28, 88J 2007; 28, 88––136136

IFG
IFG + IGT
IGT
DIABETES
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AgeAge, Menopause and the , Menopause and the 
CardiovascularCardiovascular RiskRisk in in WomenWomen

The The riskrisk forfor cardiovascularcardiovascular diseasesdiseasesincreasesincreasesafter after 
menopause menopause partlypartly becausebecauseof of ovarianovarian hormonehormone
deficiencydeficiency thatthat favoursfavours hypertensionhypertension, , diabetesdiabetes, , 
hyperlipidemiahyperlipidemia, , centralcentral obesityobesityand the and the metabolicmetabolic
syndromesyndrome..

Menopause Menopause maymay alsoalsocontributecontribute toto the the developmentdevelopment
of of atherosclerosisatherosclerosisbyby inducinginducing the the endothelialendothelial
dysfunctiondysfunction..
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PostmenopausalPostmenopausalHormoneHormone TherapyTherapy and the and the 
RiskRisk of of CardiovascularCardiovascular DiseasesDiseases

ObservationalObservational StudiesStudies
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PostmenopausalPostmenopausalHormoneHormone TherapyTherapy and and 
the the RiskRisk of of CardiovascularCardiovascular DiseasesDiseases
MetaMeta--analysisanalysisof of RandomizedRandomizedTrialsTrials

EurEur HeartHeart J 2008;29:2031J 2008;29:2031--4141
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PostmenopausalPostmenopausalHormoneHormone TherapyTherapy and and 
the the RiskRisk of of CardiovascularCardiovascular DiseasesDiseases
MetaMeta--analysisanalysisof of RandomizedRandomizedTrialsTrials
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PostmenopausalPostmenopausalHormoneHormone TherapyTherapy and and 
the the RiskRisk of of CardiovascularCardiovascular DiseasesDiseases
MetaMeta--analysisanalysisof of RandomizedRandomizedTrialsTrials

EurEur HeartHeart J 2008;29:2031J 2008;29:2031--4141
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PostmenopausalPostmenopausalHormoneHormone TherapyTherapy and and 
the the RiskRisk of of CardiovascularCardiovascular DiseasesDiseases
MetaMeta--analysisanalysisof of RandomizedRandomizedTrialsTrials
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RecommendationsRecommendationson HRT on HRT ResearchResearch

Additional research is needed for the assessment of Additional research is needed for the assessment of 
the efficacy and safety of therapies for the relief of the efficacy and safety of therapies for the relief of 
symptoms in postmenopausal women, focused on:symptoms in postmenopausal women, focused on:

•• age of the population,age of the population,

•• time of beginning the therapy since menopause,time of beginning the therapy since menopause,

•• type and mode of administration,type and mode of administration,

•• duration of therapy,duration of therapy,

•• CVD effects of new agents. CVD effects of new agents. 
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FrequencyFrequencyof Smoking of Smoking byby AgeAge and Genderand Gender
in 1996, 2000 and 2007in 1996, 2000 and 2007
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RecommendationsRecommendationsforfor
CardiovascularCardiovascular RiskRisk ControlControl

There is a compelling need for a special There is a compelling need for a special 
effort to prevent smoking initiation and effort to prevent smoking initiation and 
favour smoking cessation in young women.favour smoking cessation in young women.

It is important to reach the vast majority of It is important to reach the vast majority of 
women for the assessment and the women for the assessment and the 
management of cardiovascular risk.management of cardiovascular risk.
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Are Are therethere gender gender 
differencesdifferencesin the in the 
responseresponsetoto
cardiovascular therapy?cardiovascular therapy?
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BloodBlood PressurePressure--loweringlowering TreatmentTreatment
TrialsTrials 55

ParticipantsParticipants 69,473 69,473 

WomenWomen 28,00828,008

% % WomenWomen 40,3%40,3%

MeanMean ageage 70,2 70,2 yearsyears

MeanMean followfollow--upup 3,2 3,2 yearsyears

AnalysisAnalysis byby gender gender 3/5 (60%)3/5 (60%)
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GenderGender--wisewiseResponseResponsetoto BloodBlood PressurePressure
LoweringLowering TreatmentTreatment

EurEur HeartHeart J 2008;29:2669J 2008;29:2669––26802680
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DiabetesDiabetesand and MetabolicMetabolic SyndromeSyndrome
TrialsTrials 77

ParticipantsParticipants 48,508 48,508 

WomenWomen 20,09120,091

% % WomenWomen 41,4%41,4%

MeanMean ageage 61,1 61,1 yearsyears

MeanMean followfollow--upup 4,3 4,3 yearsyears

AnalysisAnalysis byby gender gender 4/7 (57,1%)4/7 (57,1%)
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RiskRisk of of FatalFatal CoronaryCoronary HeartHeart DiseaseDiseaseAssociatedAssociated
withwith DiabetesDiabetesin in MenMen and and WomenWomen
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RiskRisk of of TypeType 2 2 DiabetesDiabetes
after after GestationalGestationalDiabetesDiabetes
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LongLong--term Use of term Use of ThiazolidinedionesThiazolidinediones
and Fractures in Type 2 Diabetesand Fractures in Type 2 Diabetes
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RecommendationsRecommendationson on 
DiabetesDiabetesResearchResearch

Encourage research on the risk of Encourage research on the risk of 
developing type 2 diabetes after developing type 2 diabetes after 
glycemicglycemicalterations during pregnancy.alterations during pregnancy.

Explore the reasons for gender Explore the reasons for gender 
differences in the adverse effects of differences in the adverse effects of 
hypoglycaemic agents.hypoglycaemic agents.
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CholesterolCholesterol--loweringlowering TherapyTherapy
TrialsTrials 66

ParticipantsParticipants 50,19450,194

WomenWomen 15,03615,036

% % WomenWomen 30,0%30,0%

MeanMean ageage 60,8 60,8 yearsyears

MeanMean followfollow--upup 3,2 3,2 yearsyears

AnalysisAnalysis byby gender gender 1/6 (16,7%)1/6 (16,7%)
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EffectsEffects of of StatinsStatins on on CardiovascularCardiovascular EventsEvents
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EffectsEffects of of StatinsStatins on on CardiovascularCardiovascular EventsEvents
byby Gender Gender 

LancetLancet 2005; 366: 12672005; 366: 1267––7878



Marco Stramba-Badiale, Istituto Auxologico Italiano, Milan, ItalyMarco StrambaMarco Stramba--Badiale, Istituto Badiale, Istituto AuxologicoAuxologico Italiano, Italiano, MilanMilan, , ItalyItaly

EffectsEffects of of StatinsStatins on on CoronaryCoronary HeartHeart DiseaseDisease
in in PrimaryPrimary PreventionPrevention TrialsTrials in in MenMen

IntInt J of J of CardiologyCardiology 20082008
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High High SensitivitySensitivity CC--reactivereactive ProteinProtein ((hsCRPhsCRP) ) 
and and RiskRisk forfor CardiovascularCardiovascular DiseasesDiseases

AmAm J J CardiolCardiol 2006;97:33A2006;97:33A––41A41A
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JUPITER Trial: JUPITER Trial: PrimaryPrimary EndpointEndpoint
(MI, (MI, StrokeStroke, UA/, UA/RevascularizationRevascularization, CV , CV DeathDeath) ) 
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SubgroupsSubgroupsAnalysisAnalysis
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IschaemicIschaemicHeartHeart DiseaseDisease

TrialsTrials 1313

ParticipantsParticipants 90,40090,400

WomenWomen 24,75624,756

% % WomenWomen 27,3%27,3%

MeanMean ageage 62,6 62,6 yearsyears

MeanMean followfollow--upup 0,96 0,96 yearsyears

AnalysisAnalysis byby gender gender 5/13 (38,4%)5/13 (38,4%)
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CardiovascularCardiovascular EventsEvents in in WomenWomen withoutwithout ObstructiveObstructive
CoronaryCoronary DiseaseDiseaseaccordingaccording toto RiskRisk factorsfactors

and and AngiographyAngiography FindingsFindings

ArchArch InternIntern MedMed 2009;169(9):8432009;169(9):843--850850
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EarlyEarly Invasive Invasive vsvs SelectiveSelectiveInvasive Invasive StrategyStrategy
in Acute in Acute CoronaryCoronary SyndromesSyndromes

EurEur HeartHeart J 2009 J 2009 FebFeb 7 [7 [EpubEpub aheadaheadof of printprint ]]
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EarlyEarly vsvs DelayedDelayedInvasive Invasive InterventionIntervention
in Acute in Acute CoronaryCoronary SyndromesSyndromes

N N EnglEngl J J MedMed 2009;360(21):21652009;360(21):2165--7575



Marco Stramba-Badiale, Istituto Auxologico Italiano, Milan, ItalyMarco StrambaMarco Stramba--Badiale, Istituto Badiale, Istituto AuxologicoAuxologico Italiano, Italiano, MilanMilan, , ItalyItaly

Major Major AdverseAdverseCardiacCardiac EventsEventswithwith Bare Metal Bare Metal 
StentsStentsvsvs DrugDrug ElutingEluting StentsStentsin in MenMen and and WomenWomen

J J AmAm CollColl CardiolCardiol 2007;50: 21112007;50: 2111––66
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Major Major BleedingsBleedingsin Non ST in Non ST ElevationElevation
Acute Acute CoronaryCoronary SyndromesSyndromes
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RecommendationsRecommendationson on 
IschemicIschemicHeartHeart DiseaseDiseaseResearchResearch

Encourage research on women with Encourage research on women with 
symptoms and signs suggestive of  symptoms and signs suggestive of  
myocardial ischemia but without myocardial ischemia but without 
obstructive coronary artery disease.obstructive coronary artery disease.

Encourage research on the efficacy and Encourage research on the efficacy and 
safety of early revascularization in safety of early revascularization in 
acute coronary syndromes in women.acute coronary syndromes in women.
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HeartHeart FailureFailure

TrialsTrials 1111

ParticipantsParticipants 46,14146,141

WomenWomen 12,83412,834

% % WomenWomen 27,8%27,8%

MeanMean ageage 69,2 69,2 yearsyears

MeanMean followfollow--upup 2,4 2,4 yearsyears

AnalysisAnalysis byby gender gender 8/11 (72,7%)8/11 (72,7%)
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EffectsEffects of of CardiacCardiac ResynchronizationResynchronization
TherapyTherapy on on HeartHeart FailureFailure EventsEvents
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EffectsEffects of of CardiacCardiac ResynchronizationResynchronization
TherapyTherapy on on HeartHeart FailureFailure EventsEvents
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EffectsEffects of of CardiacCardiac ResynchronizationResynchronization
TherapyTherapy on on HeartHeart FailureFailure EventsEvents
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PortionPortion of of DualDual--chamberchamber Pacemaker Pacemaker ImplantImplant
accordingaccording toto AgeAge and Genderand Gender

EuropaceEuropace2009 published online 28 October2009 published online 28 October
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RecommendationsRecommendationson on 
HeartHeart FailureFailure ResearchResearch

Encourage research on the efficacy and Encourage research on the efficacy and 
safety of therapeutic interventions for safety of therapeutic interventions for 
heart failure patients with preserved heart failure patients with preserved 
left ventricular function (more common left ventricular function (more common 
in women).in women).
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AtrialAtrial FibrillationFibrillation

TrialsTrials 1111

ParticipantsParticipants 22,51122,511

WomenWomen 9,1929,192

% % WomenWomen 40,8%40,8%

MeanMean ageage 72,1 72,1 yearsyears

MeanMean followfollow--upup 2,5 2,5 yearsyears

AnalysisAnalysis byby gender gender 3/7 (42,8%)3/7 (42,8%)
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StrokeStroke IncidenceIncidence in in MenMen and and WomenWomen
withwith AtrialAtrial FibrillationFibrillation

AmAm J J CardiolCardiol 2004; 94: 8892004; 94: 889––9494

Marco Stramba-Badiale, Istituto Auxologico Italiano, Milan, ItalyMarco StrambaMarco Stramba--Badiale, Istituto Badiale, Istituto AuxologicoAuxologico Italiano, Italiano, MilanMilan, , ItalyItaly

CHADS2 CHADS2 StrokeStroke RiskRisk Score in Score in 
PatientsPatientswithwith AtrialAtrial FibrillationFibrillation

CCongestive Heart Failureongestive Heart Failure 11

HHypertensionypertension 11

AAge > 75 yearsge > 75 years 11

DDiabetesiabetes 11

PreviousPreviousSStroketroke or TIAor TIA 22

EurEur HeartHeart J 2006; 27: 1979J 2006; 27: 1979––20302030
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CHADS2 CHADS2 StrokeStroke RiskRisk Score Score >> 2 2 
in in MenMen and and WomenWomen withwith AtrialAtrial FibrillationFibrillation

MenMen 43%43%

WomenWomen 57%57%
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AtrialAtrial FibrillationFibrillation



Marco Stramba-Badiale, Istituto Auxologico Italiano, Milan, ItalyMarco StrambaMarco Stramba--Badiale, Istituto Badiale, Istituto AuxologicoAuxologico Italiano, Italiano, MilanMilan, , ItalyItaly

J J AmAm CollColl CardiolCardiol 2007; 49:5722007; 49:572––77

AtrialAtrial FibrillationFibrillation
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AtrialAtrial FibrillationFibrillation

P=0.019



Marco Stramba-Badiale, Istituto Auxologico Italiano, Milan, ItalyMarco StrambaMarco Stramba--Badiale, Istituto Badiale, Istituto AuxologicoAuxologico Italiano, Italiano, MilanMilan, , ItalyItaly

J J AmAm CollColl CardiolCardiol 2007; 49:5722007; 49:572––77

AtrialAtrial FibrillationFibrillation

P=0.019
Adjusted for age and stroke risk factors
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AllAll trialstrials (n = 6)(n = 6)
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AntithromboticAntithrombotic TherapyTherapy forfor PreventionPrevention of of StrokeStroke
in in PatientsPatientswithwith NonvalvularNonvalvular AtrialAtrial FibrillationFibrillation

Adjusted-dose Warfarin compared with PlaceboAdjustedAdjusted--dosedoseWarfarinWarfarin comparedcomparedwithwith PlaceboPlacebo
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AtrialAtrial FibrillationFibrillation
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AntithromboticAntithrombotic TherapyTherapy in in PatientsPatientswithwith
AtrialAtrial FibrillationFibrillation (The Euro (The Euro HeartHeart SurveySurvey))
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EffectsEffects of of DabigatranDabigatran vsvs WarfarinWarfarin in in 
PatientsPatientswithwith AtrialAtrial FibrillationFibrillation
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EffectsEffects of of DabigatranDabigatran vsvs WarfarinWarfarin in in 
PatientsPatientswithwith AtrialAtrial FibrillationFibrillation
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PatientsPatientswithwith AtrialAtrial FibrillationFibrillation
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StrokeStroke

TrialsTrials 1111

ParticipantsParticipants 28,79028,790

WomenWomen 10,61810,618

% % WomenWomen 36,9%36,9%

MeanMean ageage 69,0 69,0 yearsyears

MeanMean followfollow--upup 1,26 1,26 yearsyears

AnalysisAnalysis byby gender gender 3/7 (42,8%)3/7 (42,8%)

Marco Stramba-Badiale, Istituto Auxologico Italiano, Milan, ItalyMarco StrambaMarco Stramba--Badiale, Istituto Badiale, Istituto AuxologicoAuxologico Italiano, Italiano, MilanMilan, , ItalyItaly

0

5

10

15

20

0

5

10

15

20

NeurologicalNeurological ImpairmentImpairment after after StrokeStroke at Hospital at Hospital 
DischargeDischargein in MenMen and and WomenWomen (NIH (NIH StrokeStroke Scale)Scale)

MenMen
(n = 149)(n = 149)

WomenWomen
(n = 120)(n = 120)

p = 0.001p = 0.001p = 0.001

EurEur Heart J 2006;27:994Heart J 2006;27:994--1005 1005 
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DisabilityDisability after after StrokeStroke in in MenMen and and WomenWomen
((BarthelBarthel IndexIndex))

MenMen
(n = 149)(n = 149)

WomenWomen
(n = 120)(n = 120)

p = 0.001p = 0.001p = 0.001

EurEur Heart J 2006;27:994Heart J 2006;27:994--1005 1005 
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EffectEffect of of ThrombolyticThrombolytic TherapyTherapy and Time and Time fromfrom
SymptomSymptom OnsetOnsetafter after StrokeStroke in in MenMen and and WomenWomen
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Female n = 1190
Male         n =   988
FemaleFemale n = 1190n = 1190
Male         n =   988Male         n =   988
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Female Prevalence among Stroke Patients Female Prevalence among Stroke Patients 
TreatedTreated or or NotNot TreatedTreated withwith ThrombolysisThrombolysis

TreatedTreated withwith tPAtPA
(n = 362)(n = 362)

NotNot treatedtreated withwith tPAtPA
(n = 22696)(n = 22696)

47%47%47%

66%66%66%
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RecommendationsRecommendationson on 
StrokeStroke ResearchResearch

Research is needed to clarify the origin Research is needed to clarify the origin 
on gender differences in stroke on gender differences in stroke 
incidence and postincidence and post--stroke disability, and stroke disability, and 
the reasons for the underthe reasons for the under--treatment of treatment of 
women with women with thrombolyticthrombolytic therapy.therapy.
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ParticipantsParticipants in in ClinicalClinical TrialsTrials byby GenderGender
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MeanMean AgeAge of of ParticipantsParticipants in in ClinicalClinical TrialsTrials
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MeanMean FollowFollow--upup of of ClinicalClinical TrialsTrials
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PercentagePercentageof of WomenWomen in in ClinicalClinical TrialsTrials
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ClinicalClinical TrialsTrials withwith AnalysisAnalysis byby GenderGender
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SummarySummary
Despite an increase in the number and proportion of women enrollDespite an increase in the number and proportion of women enrolled ed 
in cardiovascular clinical trials, there is still an underin cardiovascular clinical trials, there is still an under--representation of representation of 
women, particularly in the field of cholesterolwomen, particularly in the field of cholesterol--lowering therapy, lowering therapy, 
ischemic heart disease and heart failure, which may have affecteischemic heart disease and heart failure, which may have affected the d the 
reliability of subgroup analysis.reliability of subgroup analysis.

Clinical trials and metaClinical trials and meta--analyses on cardiovascular diseases did not analyses on cardiovascular diseases did not 
show a significantly lower efficacy of interventions in women whshow a significantly lower efficacy of interventions in women when en 
compared with men, although 50% of the studies did not report ancompared with men, although 50% of the studies did not report an
analysis of the results by gender. For some therapies there is eanalysis of the results by gender. For some therapies there is even a ven a 
suggestion for greater efficacy in women than in men, as in the suggestion for greater efficacy in women than in men, as in the case of case of 
cardiac resynchronization therapy in heart failure or cardiac resynchronization therapy in heart failure or thrombolysisthrombolysis
after ischemic stroke.after ischemic stroke.

Women may have more frequently adverse effects, such as for neweWomen may have more frequently adverse effects, such as for newer r 
glucoseglucose--lowering agents, or in the treatment of acute coronary lowering agents, or in the treatment of acute coronary 
syndromes, where they appear to be more prone to bleedings. Somesyndromes, where they appear to be more prone to bleedings. Some
trials provided conflicting results in women, for example in thetrials provided conflicting results in women, for example in the
assessment of the efficacy of early invasive strategies in acuteassessment of the efficacy of early invasive strategies in acutecoronary coronary 
syndromes. syndromes. 
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ReasonsReasonsforfor the the UnderUnder--representationrepresentation
of of WomenWomen in in ClinicalClinical TrialsTrials

Lower occurrence of outcomes in females, which Lower occurrence of outcomes in females, which 
may affect the costs of the study.may affect the costs of the study.

Lower willingness of women to be enrolled, due to Lower willingness of women to be enrolled, due to 
their misperception of risk of cardiovascular their misperception of risk of cardiovascular 
diseases.diseases.

Difficulties in terms of transportation or support Difficulties in terms of transportation or support 
for the followfor the follow--up visits.up visits.
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ReccomendationsReccomendationsforfor
CardiovascularCardiovascular ResearchResearch

Clinical trials enrolling a significant proportion of women to aClinical trials enrolling a significant proportion of women to allow for llow for 
prepre--specified gender analysis should be conductedspecified gender analysis should be conducted, , especially in the especially in the 
fields of ischemic heart disease, cholesterolfields of ischemic heart disease, cholesterol--lowering therapy and heart lowering therapy and heart 
failure.failure.

Enrolment criteria and followEnrolment criteria and follow --up duration should allow the inclusion up duration should allow the inclusion 
of women at risk of developing cardiac events.of women at risk of developing cardiac events.

External barriers to the enrolment of women in clinical trials nExternal barriers to the enrolment of women in clinical trials need to eed to 
be addressed, and in particular transportation difficulties for be addressed, and in particular transportation difficulties for followfollow--up up 
visits.visits.

Regulatory agencies are urged to adopt strict rules on the incluRegulatory agencies are urged to adopt strict rules on the inclusion of sion of 
women in clinical trials and a systematic gender analysis.women in clinical trials and a systematic gender analysis.
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HEART HEART forfor WomenWomen ActAct –– US US SenateSenate20092009
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DirectsDirects the the SecretarySecretary toto::

(1)(1) requirerequire thatthat a new a new drugdrug applicationapplication include include anyany clinicalclinical
data data possessedpossessedbyby the the applicantapplicant thatthat relatesrelates toto the the safetysafety
and and effectivenesseffectivenessof the of the drugdrug involvedinvolved byby gender, gender, ageage, , 
and and racialracial subgroupsubgroup;;

(2)   (2)   developdevelopguidanceguidanceforfor the staff of the Food and the staff of the Food and DrugDrug
AdministrationAdministration (FDA) (FDA) toto ensureensurethatthat new new drugdrug
applicationsapplications are are adequatelyadequatelyreviewedreviewedtoto determinedetermine
whetherwhether theythey include the include the requiredrequired clinicalclinical data.data.

HEART HEART forfor WomenWomen ActAct –– US US SenateSenate20092009
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ConclusionsConclusions

Scientific societies, patientsScientific societies, patients’’ associations associations 
and foundations should cooperate with and foundations should cooperate with 
European institutions, national health care European institutions, national health care 
authorities and regulatory agencies to authorities and regulatory agencies to 
promote scientific research on gender issues promote scientific research on gender issues 
in cardiovascular medicine and a larger in cardiovascular medicine and a larger 
representation of women in clinical trials.representation of women in clinical trials.


