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D espite decades of progress,

sex inequities in medicine and
research remain pervasive. Much
work has focused on biases against
women in clinical medicine and in
sex differences in health outcomes
for men and women."” More
recently, a spotlight has been
shone on the underrepresentation
of women in clinical trials.

In this issue, Lodhi et al.” per-
formed a systematic review of sex
inequities in clinical trial leader-
ship and sex representation in tri-
als. The authors screened 11 high
impact factor medical, surgical,
and nephrology journals from 2011
to 2021. The top 5 medical jour-
nals, top 4 nephrology journals,
and top 2 transplant journals were
chosen. They identified 395 phase
3 randomized controlled trials.
Women comprised 28% of first
authors, 19% of last authors, and
22% of corresponding authors.
There were no improvements in
representation of women in lead-
ership positions over time. Female
lead authors were less likely to be
funded by industry or to lead
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international trials. Women were
also less likely to be published in
the highest impact journals, ac-
counting for only 6% to 24% of
first, lead, or corresponding author
positions in the New England
Journal of Medicine, Lancet, or
Journal of the American Medical
Association.

The authors also found that
women with chronic kidney dis-
ease (CKD) were underrepresented
in kidney trial participation.
Women make up at least 50% of
pre-CKD 5 populations, with the
Global Burden of Disease study
estimating women had an age-
standardized prevalence of CKD
1.3 times higher than men.” Despite
this, women comprised ~39% of
trial populations with no change
over the 10 years.” This mirrors a
recent review of the landmark
SGLT2i/MRA/GLPla trials with
kidney outcomes, which found that
women were underrecruited, ac-
counting for 35% of trial pop-
ulations  (Table  1).”  This
represented a population preva-
lence ratio (PPR) of 0.67, where a
ratio of 1 means women are equally
represented. This is similar to car-
diology trials (population preva-
lence ratio, ~0.7) but markedly
worse than oncology trials (popu-
lation prevalence ratio, 0.9).”

COMMENTARY

In medical trials, and nephrology
trials specifically, sex has often
been ignored. This has led to a lack
of sex balance in trials and a dearth
of sex-specific analyses. In the
systematic review by Lodhi et al.,’
only 13% of trials reported a sex
stratified subgroup analysis. We
would suggest that information
from these subgroup analyses
represent a major lost opportunity
in the era of “precision medicine.”
Although women comprise at least
50% of CKD populations, they do
have many differing characteristics
to men, which may impact both
recruitment, and possibly response
to therapies. In general population
and CKD cohorts, women had a
lower initial estimated glomerular
filtration rate than men, but men
were more likely to die and to
progress to kidney replacement
therapy.”” Renal tubular structure
and function are different in men
and women, likely due in part to
the effect of sex chromosomes and
sex hormones (Supplementary
reference S1). Differences in body
size and composition, kidney size
(and presumably nephron endow-
ment) and renal hemodynamics
also appear to play a role in
differing outcomes.”"** Major life
events such as the onset of
menarche, pregnancy, breastfeed-
ing, and menopause affect the fe-
male body, with associated changes
in function and disease risk. The
failure to recruit women propor-
tionately, and the failure to include
sex-stratified analyses, leads to a
knowledge gap in differences in
both health outcomes and safety
data for men and women. The lack
of representation of women also
extends to phase 1 trials and pre-
clinical research, further contrib-
uting to our knowledge gaps,
though this is not the focus of the
current article, nor the systematic
review on which it is based.”’
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Table 1. Sex representation in recent
ground-breaking kidney trials

Number of Trial %
Trial Women Population  Women
Dapa-CKD 1425 4304 33
Empa-Kidney 2192 6609 33
Credence 1494 4401 34
Scored 4754 10584 45
Amplitude-O 1344 4076 33
Fidelio 1691 5674 30
Figaro 2247 7352 31
Tofal of all 15147 43000 35
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The failure to adequately
include women in clinical trials
leads to incomplete knowledge
about harms and benefits. Drugs
and interventions may well have
differing harms in men and
women. Thus, if there is insuffi-
cient enrolment of women in trials,
we may miss harm signals.
Furthermore, because there are
differences in risks of CKD pro-
gression and death between men
and women, the risk-benefit bal-
ance for some drugs may also be
impacted. Differences in biology
may affect pharmacokinetics,
pharmacodynamics, and effect;
while differences in social envi-
ronments may impact both drug
acceptability and drug adherence.
The exclusion of women of
“childbearing potential” excludes
yet another group of women from
trials, recognizing that the age
range impacted is vast: from 14 to
50 years. These factors combine to
exclude women from participating
in research that may improve their
health and allow clinicians and
researchers to gain insights. All of
these impact our ability to practice
evidenced-based or evidence
informed medicine for women.

To achieve sex equity in clinical
trials, we need to design trials in
ways that encourage the involve-
ment of women. This includes
women in  leadership  roles
designing and implementing the
trials. The lived experience of
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women can inform female-friendly
trial design and though sex equity
is the responsibility of all, women
may be more likely to advocate for
increased female participation.
There are multiple approaches we
can take to maximize female
enrolment. A study of willingness
to participate in cardiovascular
trials found that women had more
trust in clinicians than men, but
perceived a higher risk from trial
participation.” We need to ensure
that participant information forms
have sufficient information to
explain and contextualize risks
and this is explained to women
and men. We should expect sex-
stratified analyses, including of
harms, for all trials. Reducing the
time-burden of trials on partici-
pants would be welcomed by all.
Women would benefit the most
because they are more likely to
have caregiver roles, with associ-
ated time constraints. We should
also extend trials to underrepre-
sented populations such as chil-
dren. Adolescents could be
enrolled in the majority of
nephrology trials, with benefit to
both girls and boys. Research
should focus on women’s issues,
for example pregnancy care in
CKD, postpregnancy CKD risk and
changes in primary kidney out-
comes and secondary complica-
tions such as
disease around menopause.
Research dissemination is also a
target for improving
gender equity. Clinical guidelines
must be frank about the limitations
of evidence for women and men
and consider the impact of sex,
and other factors such as age and
socioeconomic status, in the inter-
pretation of recommendations. The
current version of the Kidney
Disease: Improving Global Out-
comes CKD Evaluation and Man-
agement Guidelines champions this
approach, advocating for a life-
course assessment in all aspects of

cardiovascular
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CKD assessment and care. If half of
the kidney community is not
adequately represented in our
clinical trials, then how are we to
inform care?

Together as nephrology com-
munity, we must act together in a
multiplicity of ways to improve
representation of women in clinical
trials, so that we may improve the
care we deliver every day in our
clinics, to all of our patients.

DISCLOSURE

All  the authors declared no
conflicting interests.

MATERIAL
Supplementary File (PDF)
Supplementary references.

REFERENCES

1. Francis A, O’Sullivan KM, Patel P,
et al. Equity and diversity in the
nephrology workforce in Australia and
New Zealand. Intern Med J. 2022;52:
1900-1909. https:/doi.org/10.1111/imj.
15768

Wyld MLR, Mata NL, Viecelli A, et al.
Sex-based differences in risk factors
and complications of chronic kidney
disease. Semin Nephrol. 2022;42:153-
169. https://doi.org/10.1016/j.sem-
nephrol.2022.04.006

Lodhi S, Kibret T, Mangalgi S, et al.
Systematic review of women leading
and participating in  nephrology
randomized clinical trials. Kidney Int
Rep. 2024;9:898-906. https://doi.org/
10.1016/j.ekir.2024.01.031

GBD Chronic Kidney Disease Collab-
oration.  Collaboration = GBD-CKD.
Global, regional, and national burden
of chronic kidney disease, 1990-2017:
a systematic analysis for the Global
Burden of Disease Study 2017. Lancet.
2020;395:709-733. https://doi.org/10.
1016/S0140-6736(20)30045-3

5. Vinson AJ, Collister D, Ahmed S,
Tennankore K. Underrepresentation
of women in recent landmark kidney
trials: the gender gap prevails. Kidney
Int Rep. 2022;7:2526-2529. https://doi.
org/10.1016/j.ekir.2022.08.022

6. Jin X, Chandramouli C, Allocco B,
Gong E, Lam CSP, Yan LL. Women's

N

w

E

741



https://doi.org/10.1016/j.ekir.2024.02.015
https://doi.org/10.1111/imj.15768
https://doi.org/10.1111/imj.15768
https://doi.org/10.1016/j.semnephrol.2022.04.006
https://doi.org/10.1016/j.semnephrol.2022.04.006
https://doi.org/10.1016/j.ekir.2024.01.031
https://doi.org/10.1016/j.ekir.2024.01.031
https://doi.org/10.1016/S0140-6736(20)30045-3
https://doi.org/10.1016/S0140-6736(20)30045-3
https://doi.org/10.1016/j.ekir.2022.08.022
https://doi.org/10.1016/j.ekir.2022.08.022

COMMENTARY

742

participation in cardiovascular clinical
trials from 2010 to 2017. Circulation.
2020;141:540-548. https://doi.org/10.
1161/CIRCULATIONAHA.119.043594

Perera ND, Bellomo TR, Schmidt WM,
et al. Analysis of female participant
representation in registered oncology
clinical trials in the United States from

2008 to 2020. Oncologist. 2023;28:
510-519. https://doi.org/10.1093/
oncolo/oyad009

Hecking M, Tu C, Zee J, et al. Sex-
specific differences in mortality and
incident dialysis in the chronic kidney
disease outcomes and practice pat-
terns study. Kidney Int Rep. 2022;7:

A Francis and A Levin: Sex inequities

410-423. https://doi.org/10.1016/j.ekir.
2021.11.018

Hodlmoser S, Carrero JJ,
Kurnikowski A, et al. Kidney function,
kidney replacement therapy, and
mortality in men and women. Kidney
Int Rep. 2022;7:444-454. https://doi.
org/10.1016/j.ekir.2021.12.024

Kidney International Reports (2024) 9, 740-742


https://doi.org/10.1161/CIRCULATIONAHA.119.043594
https://doi.org/10.1161/CIRCULATIONAHA.119.043594
https://doi.org/10.1093/oncolo/oyad009
https://doi.org/10.1093/oncolo/oyad009
https://doi.org/10.1016/j.ekir.2021.11.018
https://doi.org/10.1016/j.ekir.2021.11.018
https://doi.org/10.1016/j.ekir.2021.12.024
https://doi.org/10.1016/j.ekir.2021.12.024

	Sex Inequities in Clinical Trials and Trial Leadership
	Disclosure
	Supplementary Material
	References


