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Introduction 
Concerns have been raised about an underrepresentation of women in drug trials and a lack of 
sex-specific analyses on drug responses. These concerns could imply that women benefit less 
from drug treatment or that women are at higher risk of adverse events when a drug is 
marketed.  
 
Aims 
The aim of our study was to assess to what extent women were proportionally to disease 
prevalence included in all phases of drug development, and data presented in the dossiers 
supporting marketing approval of drugs. We additionally assessed whether there were sex 
differences in efficacy and safety of the evaluated drugs. 
 
Methods 
Data were extracted from drug application dossiers submitted for marketing authorization to 
the Dutch Medicines Evaluation Board. Preclinical animal studies, phase 3 studies, and 
pharmacokinetic studies of drugs approved for marketing authorization between 2011-2015 
for the treatment of hepatitis C, HIV, depression, schizophrenia, epilepsy, heart failure, 
thrombosis, hypercholesterolemia, and diabetes were evaluated. Descriptive statistics and 
Pearson Chi Squared tests were used to assess respectively gender proportionality, efficacy 
and safety outcomes across trials.  
 
Results  
A total of 24 dossiers were evaluated. In all phases women were included, the mean 
proportion ranging from 30% in phase 1 trials to 42% in phase 3 trials. Of the animal 
pharmacodynamic studies, only 8% included either female or both male and female animals. 
However, an equal representation of male and female animals was present in the pivotal 
safety studies. When compared to disease prevalence, disproportionality in phase 3 trials was 
in favor of women for thrombosis and hepatitis C and in favor of men in schizophrenia, heart 
failure and hypercholesterolemia. Subgroup analyses for efficacy and sex-specific information 
on safety were present in all dossiers, and all drugs demonstrated efficacy in both men and 
women. Adverse events were more frequent in women than in men for both the treatment and 
the placebo groups.   
 
Conclusion  
Women are included throughout all phases of clinical drug research and sex-specific 
information on pharmacokinetics, efficacy, and safety are available in the dossiers. This 
reassures the external validity with respect to sex distribution of drugs at the time of approval. 


