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ABSTRACT 

Clinical studies do not include an adequate proportion of female participants, and research data on drug efficacy and 
safety are generally collected from studies including a majority of men and extrapolated to women. This article 
describes the imbalance of male and female distribution in clinical studies, including patients with chronic kidney 
disease. The lack of sex equity in clinical research is a real ‘public health problem’ because not reporting sex-specific 
results may result in the loss of information on how a drug works according to sex. Therefore, it is essential to plan more 
research in the field of sex disparities in clinical studies to identify why women are underrepresented and to promote 
initiatives to expand women’s participation in clinical studies. 
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CKD are identified, followed and managed in primary care, evi- 
dence of differences by sex derives mainly from the minority of 
patients referred to nephrology specialist units. First, although 
women more often donate kidneys and show similar transplan- 
tation survival to men, women still have a lower probability of 
being kidney transplanted. 

On the other hand, another explanation for this treatment 
discrepancy could be that women prefer conservative care, pos- 
sibly for social and financial reasons. It is also essential to add 
that women on dialysis have higher hospitalization rates and 
lower reported quality of life. Finally, there are sex-related treat- 
ment differences, such as dialysis overdose or administration 
of inappropriate amounts of erythropoietin-stimulating agents, 
because information about drugs and therapeutic doses, in gen- 
eral, is derived from studies on male patients. To this end, recent 
changes in the federal Food and Drug Administration’s ( FDA ) po- 
sition regarding drug trials are intended to increase women’s 
representation in those studies from which women were 
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he original paper, ‘Women’s representation in clinical trials of 
atients with chronic kidney disease’, published in this issue of
he CKJ [ 1 ], deals with a topic of paramount importance—the
nderrepresentation of women in chronic kidney disease ( CKD ) 
linical trials, which occurs despite CKD being more prevalent 
n women than in men. Notably, CKD affects 8%–16% of adults
orldwide ( 11.8% of all women, 10.4% of all men ) , thus confer-
ing enormous healthcare costs and contributing to excess co- 
orbidity and death. Moreover, CKD is the ninth leading cause
f death ( 1.8% of deaths ) for women, but it does not have the
xact rank toll for men. 

It is worth noting that CKD progression is faster in men than
n women. When renal function has to be replaced by dialysis or
enal transplantation, most patients are men, the female:male 
atio being 4:6. This male predominance is attributed to sex
eculiarities, for instance men’s biological predisposition to a 
aster rate of CKD progression, but these are not the sole expla-
ations to be taken into account [ 2 ]. Although most people with
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xcluded in the past [ 3 ]. The FDA has altered its policy that ex-
luded most women with ‘childbearing potential’ from the ear- 
iest phases of clinical trials. In addition, the FDA will provide 
ormal guidance to the drug industry emphasizing the need for 
omen to be adequately represented in clinical studies. How- 
ver, the FDA’s attention is restricted primarily to new drugs and 
edical devices; therefore, increased inclusion of women may 
e limited to ongoing or future trials. 

Then, why is this issue so important? 
In a study by the European Commission entitled ‘Structural 

hange in research institutions: enhancing excellence, gender 
quality and efficiency in research and innovation’, the reasons 
hy sex and gender equality are so crucial are analysed. Pri- 
arily, it is because they generate wasted opportunities and 
ognitive errors in fields like know-how, technology and inno- 
ation. In addition, it was documented that research on sex and 
ender bias substantially impacts scientific content because 
t boosts the quality of research and improves the acceptance 
f innovation in the market. At this point, it is important to 
ake a distinction between sex and gender. Sex refers to 

the different biological and physiological characteristics of 
ales and females, such as reproductive organs, chromosomes,
ormones and so on’. Gender refers to ‘the socially con- 
tructed characteristics of women and men—such as norms,
oles and relationships of and between groups of women and 
en’. 
There are several possible reasons why women’s representa- 

ion in CKD clinical trials may be lower than their representation 
n the overall CKD population. One reason could be that women 
re often excluded from clinical trials due to being of child- 
earing age or to hormonal fluctuations that, in the case of the 
atter, are perceived to interfere with study outcomes. Addition- 
lly, women may be less likely to participate in clinical trials due 
o a higher family and social burden than men [ 4 ]. Therefore, for 
ll these reasons, papers like the one we are discussing should be 
elcome in the scientific world and have a high priority for pub- 

ication. Furthermore, this study is well-documented and has a 
roper statistical approach supporting the author’s results and 
onclusions. Indeed, the reluctance to involve women in scien- 
ific research has worrying consequences, such as a superficial 
nd often inappropriate diagnosis and therapeutical approach 
n women who, and this cannot be forgotten, are the majority 
f human beings on our planet. Therefore, any effort should be 
aken to improve and stimulate women’s enrolment into clinical 
rials in order to enable sex and also sex-disaggregated analysis.
his strategy is fundamental in identifying potential differences 
n treatment responses between women and men. Therefore,
aving a representative sample of women in clinical trials is 
rucial to determine how treatments may affect them differ- 
ntly. For example, a systematic review published in 2016 found 
hat women were underrepresented in cardiovascular disease 
linical trials, including CKD-related trials. This was partly 
ue to exclusion criteria related to pregnancy and hormonal 
tatus [ 5 ]. 

This study’s main message and findings were that women’s 
articipation in CKD clinical trials is consistently lower than 
heir representation in the underlying CKD population. More- 
ver, it was pointed out that sex-disaggregated efficacy and 
afety outcomes were rarely reported in the studies analysed in 
his paper. Under-representation of women in clinical trials and 
cientific reporting, in general, should not be disregarded and ig- 
ored any longer because it is a public health concern that can 
ompromise the generalizability of study results and limit the 
evelopment of effective treatments for women [ 6 ]. Moreover,
the exclusion of women from clinical trials not only undermines 
omen’s health but also serves to reinforce gender inequities’,
s pointed out by The World Health Organization ( WHO ) . The re- 
ults of the present study are significant in the context of CKD,
s women constitute a substantial portion of the CKD patient 
opulation. 
This article comprehensively overviews the sex disparities in 

KD epidemiology and outcomes. The authors discuss the dif- 
erences in the prevalence, incidence and progression of CKD 

etween men and women, as well as the disparities in access 
o healthcare, quality of life and mortality rates. This paper un- 
erlines the importance of taking sex into account when study- 
ng CKD. In addition, it highlights that sex-disaggregated efficacy 
nd safety outcomes are rarely reported, which further empha- 
izes the need for more sex-specific analysis in clinical trials.
y not reporting sex-specific outcomes, there is a risk of miss- 
ng valuable information on the possible differential impact of 
reatments in men and women with untoward consequences in 
atient care. 
Therefore, it seems mandatory other than ethical, to pro- 

ote more research in this neglected field to understand why 
omen are underrepresented in research studies. The authors 
f this interesting and inspiring original paper conclude that 
improving women’s enrollment in clinical trials is essential to 
nable sex-disaggregated analysis and identify potential differ- 
nces in treatment response between women and men. Doing 
o can help ensure that treatments are safe and effective for all
atients, regardless of sex or gender.’ 
Whatever the findings, i.e. finding that there are or are not 

ny sex differences in clinical research, this approach will help 
mprove clinical care and clinicians’ ability to treat their pa- 
ients. Thus, women’s underrepresentation in medical studies 
s a hot topic. Moreover, the suspicion that even in studies that 
nclude women, analysis by sex and gender are often not under- 
aken or not reported may imply a guilty attitude of considera- 
ion for women’s health. 

Finally, reviewers must always suggest that the authors pro- 
ide information about the efficacy and safety of a given treat- 
ent not only in the whole study sample of a specific clini-
al trial but also by relevant patients strata ( e.g. in males and 
emales ) by using forest plots [ 7 ]. A forest plot is a graph that
rovides the magnitude of a given effect ( for example a rela- 
ive risk or a mean difference, always accompanied by the 95% 

onfidence interval ) by subgroups of patients ( e.g. by gender ) 
nd allows an understanding of whether the treatment effect is 
omogenous or heterogenous among strata. For example, sup- 
ose the effect of the drug being investigated significantly differs 
mong subgroups ( for example, between males and females ) .
n that case, an effect modification by a specific effect modi- 
er can be claimed and discussed. Otherwise, it can be con- 
luded that the drug effect among subgroups can be considered 
 random fluctuation of the overall effect found in the whole 
tudy sample. Thus, given the importance of data analysis by 
ex, when presenting the results of clinical trials, it would be de- 
irable to systematically include sex among the potential effect 
odifiers reported in the forest plots of clinical trials, and such 
 recommendation should be contemplated explicitly in the 
ONSORT statement and adopted by all international scientific 
ournals. 
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 See related article by Pinho-Gomes et al. Women’s representa- 
ion in clinical trials of patients with chronic kidney disease. Clin
idney J ( 2023 ) 16: 1457–1464. ) 
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