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• The most important strategy to 
prevent IHD in women is to avoid 
an underestimation of the risk of 
disease. 
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• For the secondary prevention of 
IHD, the evidence based benefits 
of several cardiovascular drugs 
(aspirin, thienopyridines, statins, 
inhibitors of the renin–
angiotensin system, b-blockers) 
are similar in both genders, 
despite sex-specific differences 
in pharmacokinetics and 
pharmacodynamics. 
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Fibrinolytic Therapy Trialist Collaboration 

Lancet; 1994; 343:311 
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Women Characteristics: 

 Older 

• More diabetic 

• More Hypertension 

• More frequently Heart Failure  

• Less smoking habit (changing….)  

• Less previous AMI 

• Delayed presentation (atypical symptoms…) 

Efficacy and safety of cardiovascular 
drugs from a gender perspective 



Regarding Efficacy Women & Men…: 

• Different  Population characteristiscs 

• Different Clinical Presentation 

• Due to specific differences in distribution,  

 metabolism, and excretion of drugs for  

 several biological reasons? 
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TRL Treatment: Haemorragic Events  
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TRL treatment: Haemorragic Stroke 
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Regarding Safety Women & Men…: 

• More events than men 

• Due to other associated factors 

• Due to differences in the incidence of adverse  

 drug reactions and pharmacotoxicity? 
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Sex, defined as the biological difference 

between men and women, and gender, 

represented by psychosocial differences 

between the two, do both play important 

roles in cardiovascular pharmacology.  

 

Estrogens are relevant in these processes, 

but cannot be regarded as the only 

responsible mechanism.  
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J. of Cardiovasc. Trans. Res. (2009) 2:258–266 

Gender differences in Pharmacokinetics 
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RR and 95%CI: / b-blockers in HF  

Jochmann: European Heart Journal (2005) 26, 1585–1595 
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HOPE trial: / CV mortality in high risk pts 

Lonn JACC. 2002;40:693-702 
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Rathore. N Engl J Med 2002;347:1403-11 

DIG study: / Survival according dig/plac 



Relation / and Tde P for antiArr/non-antiArr. drugs 
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Bednar Am J Cardiol 2002;89:1316–1319. 



Stroke/MI with aspirin/control Women’s Health Study 
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Ridker N Eng J Med 2005;352:1293–1304. 
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J. of Cardiovasc. Trans. Res. (2009) 2:258–266 

Gender differences in pharmaceutical effects 



Efficacy and safety of cardiovascular 
drugs from a gender perspective 

•  Treatment less effective? 

•  Safety concerns? 

•  Past and future perspectives 

•  The Regulator´s point of view 

•  CONCLUSIONS. European approach. 

 



Efficacy and safety of cardiovascular 
drugs from a gender perspective 



• Increased knowledge has, in fact, 
been only partially translated into 
modifications in clinical practice 
where standardized therapy is still 
mostly based on the results of 
clinical trials enrolling low 
percentages of women. 
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Trials more complex 

Enrollment more difficult 

Pregnancy 

Higher cost 
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Multiple approach to define gender differences in phamacology 

Oertelt-PrigioneJ. of Cardiovasc. Trans. Res. (2009) 2:258–266 
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EMEA Scientific Guidelines for Human 
Medicinal Products  

• The EMEA’s Committee for Medicinal 
Products for Human Use (CHMP) 
prepares scientific guidelines, in 
consultation with the competent 
authorities of the EU Member States, 
to help applicants prepare 
marketing-authorisation applications 
for medicinal products for human 
use. 
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• Current regulatory recommendations 
requires that patients entering 
clinical trials should reasonably 

 well represent the population that 
later will be treated by the drug, 

 as subpopulations may respond 

 differently to a given drug treatment. 
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• This clear statement is fully applicable to  
 the representation of gender in clinical trials,  
 and as such is widely reflected in a number of  
 EMEA clinical guidelines and ICH documents. 
 
• Moreover, in the cardiovascular field, several  
 CHMP-EWP documents highlight the importance 
 of an appropriate representation of women in  
 regulatory clinical trials. 
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• The design of clinical trials should take into  

 consideration that they should provide answers 

 to questions related to possible gender diff. 

 

• The safety issue requires careful attention.  

 Gender-specific data on safety are scarce. 

 Post hoc analysis of some trials showed that  

 women in the actively treated group have  

 a higher mortality than women receiving 

 placebo, an effect not observed in men 
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CONCLUSIONS 
1.Although there seems not to be any major 

differences between men and women…, 
 ...there is a lack of conclusive data on the 

magnitude of gender differences in 
response to cardiovascular therapies. 

 
2.Both females and males are expected to 

be represented in CV clinical trial in a 
proportion that mimics the prevalence of 
the disease.  
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• The clinical database supporting the 
marketing authorisation application 
of cardiovascular drugs is expected 
to satisfactorily address potential 
gender related differences in terms 
of safety and efficacy, if not this may 
have regulatory implication and 
therefore this issue will continue to 
be a matter of attention. 
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Life-Expentancy 
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CONCLUSIONS 
EU reality 


