WOMEN'S HEALTH AND GENDER INEQUALITIES

Making pharmaceutical research and regulation

work for women

The legacy of male bias within pharmaceutical research, regulation, and commercialisation needs
to be rectified, argue Sundari Ravindran and colleagues

omen have been excluded

from pharmaceutical

research for many rea-

sons.’ The thalidomide

tragedy of the 1960s
prompted a protectionary ban on pregnant
women and women of child-bearing age
from participating in clinical trials. Other
impediments are the perceived complex-
ity and higher costs of studies if women
are included, women’s unwillingness to
participate, and the pervasive treatment
of the male body as the norm." Since the
1980s, there has been strong advocacy in
the United States and elsewhere to com-
bat male bias in health research,’ and in
1993, the landmark US National Institutes
of Health (NIH) Revitalization Act changed
the model from excluding women to recom-
mending their inclusion in phase III clini-
cal trials.” The 1995 Beijing Declaration
and Platform for Action also condemned
medical interventions for women that were
based on research carried out predomi-
nantly on men.

Major regulatory agencies in the US,
Europe, and Canada, whose approvals
often influence other countries, have made
some positive but fragmented efforts to

KEY MESSAGES

e Despite increasing evidence of the
influence of sex and gender on phar-
maceutical outcomes, and some posi-
tive country specific regulatory shifts,
notable gaps exist in the integration
of sex and gender in pharmaceutical
research and regulations

e Stronger governance and oversight
from regulatory agencies, and com-
mitment by the scientific entrepre-
neur community, are needed to drive
more sex and gender responsive phar-
maceutical research, reporting, regula-
tion, and commercialisation

e More women committed to gen-
der equality in leadership and deci-
sion making roles in pharmaceutical
research and regulation is critical

include sex and gender in pharmaceutical
regulations (supplementary box 1 on
bmj.com). Evidence is increasing of the
influence of sex and gender on a wide
range of health interventions, including
pharmaceutical safety and efficacy profiles*
(supplementary box 2). Progressive
new policies by health research funding
agencies in the US and Canada stipulated
that drug development experiments must
include an equal balance of male and
female cells, tissues, and animals, and that
diverse groups of women must be recruited
to clinical trials.” New premarket processes
for drug approval by the US Food and Drug
Administration, the European Medicines
Authority, and Health Canada specifically
promoted the inclusion of gender diverse
women, older women, and pregnant and
lactating women in clinical trials and data
reporting (supplementary box 1).

Outlooks and practice in
pharmaceutical research and regulation
are still widely insensitive, however,
to the influence of sex and gender on
health outcomes.’ ® For instance, the
International Council for Harmonisation
of Technical Requirements for
Pharmaceuticals for Human Use has
not recognised the need for specific,
standalone guidelines on the inclusion of
women, continuing to refer to women as
a special subgroup to be considered when
appropriate.” Journals inconsistently
publish sex disaggregated data on drug
efficacy, safety, and toxicity, and industry
rarely reports sex or gender differences
on product labels.’ ®® Fragmented action
and resistance perpetuates and extends
women’s exclusion from timely, safe,
and quality of life enhancing therapeutic
options across their lives.' * ¢

Where are the gaps across the pharmaceutical
research regulation pathway?

Preclinical

Gaps in consideration of sex and gender
exist at each stage of the research and regu-
latory pathway for marketing new pharma-
ceuticals (fig 1). Testing of new molecules
for product development should include
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experiments on both genetically male and
female cells, necessary for early identifica-
tion of sex differences.® Unsafe dosing rec-
ommendations and, consequently, more
frequent adverse drug reactions in women,
may result from insufficient attention to
sex specific pharmacokinetic variations
during early preclinical studies.’ Animal
studies, including those for conditions
whose prevalence and morbidity dispro-
portionately affect females, often under-
represent female animals or include male
animals only. Thus the opportunity to
examine whether therapeutic agents are
safe and effective for female populations is
undermined.®’ For instance, different cel-
lular pathways are activated during chronic
pain in male and female mice, and findings
using male mice do not generalise to female
mice.®

Although the inclusion of both sexes in
preclinical studies has improved in recent
years, gaps persist in sex disaggregated
reporting and analyses. A survey of 2000
animal studies published in 2010 found
that 80% of studies had male bias.’ As of
2016, 70% of biomedical experiments
did not report sex as a variable of interest,
and less than half of the studies reporting
sex included both sexes in the study
sample.’® After a 2016 NIH requirement
for the inclusion of both male and female
samples, there have been notable changes
in inclusion practice.'' In eight of nine
disciplines across 720 articles in 34 high
impact journals, however, no changes have
been seen in sex disaggregated reporting
and analysis.""

Clinical trials

Women’s representation remains low in
clinical trials, particularly in phase I trials
(=22%)."* Insufficient representation, anal-
ysis, and reporting of outcomes in women
at different stages of their lives also persist.
Pregnant and lactating women continue to
be excluded from clinical trials, even at a
postmarket stage.'® These evidence gaps
present difficulties for physicians who
need to advise pregnant and breastfeeding
women requiring drug treatment.
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Premarket

Market approval

Postmarket

Target identification, screening discovery

Finding new or repurposed molecules that can elicit intended biochemical or physiological changes

Preclinical

Laboratory and animal studies to evaluate efficacy and potential risks

Trials on humans to identify suitable dose ranges, product effectiveness, and side effects

Regulatory submission

Submission of trial data to regulatory authorities to obtain marketing license for specific use

Health technology assessment

Economic, social, and ethical evaluations of product for policy decision making

Pharmacovigilance

Postmarketing surveillance of adverse events related to use of product

Fig 1 | Pharmaceutical research and regulation pathway

Although recent regulatory changes
have led to a general improvement in
the inclusion of women in phase III
trials, meaningful inclusion of women
and analyses of outcomes by sex remain
absent or incomplete.® A recent example
is emtricitabine/tenofovir alafenamide
(Descovy) for HIV pre-exposure
prophylaxis. Descovy was approved for the
US market in 2019 but only for men with
male sex assigned at birth and transgender
women. The sponsor company justified the
exclusion of people assigned female sex
in the DISCOVER trial, citing difficulties
in enrolment, resource limitations,
and equivocal expectations of reaching
meaningful clinical outcomes."

Current guidelines suggest that, at a
minimum, women should be represented
in trials in proportion to their prevalence
in specific health conditions.” ** This target
falls short in serious disease areas, such
as cardiovascular conditions'® and some
cancers.! Of the 40 medicines registered
by the FDA in 2019 for conditions
affecting both sexes, 16 had 50% or less
representation of women (supplementary
box 3).

A focus solely on prevalence will not
capture sex differences in the progression of
disease or mortality. In the case of erdafitinib,
which the FDA approved in 2019 for a type
of bladder cancer, women comprised only 18
(219%) of 87 participants. The justification for
this proportion was that men were affected
at a threefold to fourfold higher rate despite
women having poorer prognostic and
survival outcomes even with alternative

N

treatments such as radical cystectomy.*®

A different justification is offered in the
case of breast cancer in men. Although men
comprise less than 1% of cases of breast
cancer, they are more likely to be diagnosed
at an older age and advanced stages.'® The
2019 draft FDA recommendations for men’s
inclusion in breast cancer trials specifically
note that “low expected accrual rates”
are not an acceptable scientific reason for
their exclusion, and further data may be
necessary “where there is a concern for
differential efficacy or safety between men
and women.”"'®

Regulatory approval and reimbursement

In recent global efforts to benchmark
national pharmaceutical regulation stand-
ards, considerations of sex and gender are
omitted." Although guidance exists for
industry to submit adequate sex disag-
gregated data, this requirement is rarely
enforced, and few, if any, mechanisms
exist for publicly sharing sex disaggregated
pharmaceutical data.

Variability in national regulatory
decision making on products for women
goes unchecked. The US FDA approved the
medical abortion pill after four years, in
comparison with Japan, where the Ministry
of Health took 35 years to approve oral
contraceptive pills. In contrast, both the US
and Japan registered sildenafil for erectile
dysfunction in six months to ensure that
the product reached men promptly.*

Sex and gender are also rarely considered
in value assessments for national
drug formularies or insurance benefits

packages.’’ Some analyses show that
differences in health outcomes between the
sexes may determine the cost effectiveness
of interventions.?? Additionally, quality
of life utility measures, use of medical
and health system resources, and work
productivity—variables that are included
in cost effectiveness calculations—can
also differ by sex and gender.??**> In the
absence of sex disaggregated analyses
and reporting of safety, efficacy, and cost
data, a sex disaggregated cost effectiveness
analysis cannot be performed to inform
decision making, potentially resulting in
the non-inclusion of products in national or
insurance benefits lists that are cost effective
for women but not men, and vice versa.

Postmarket use and access
Evidence gaps for women result in incom-
plete product information sheets, non-
informative labels, and the inability of
clinicians to recommend guidelines con-
taining sex specific considerations.** For
instance, it is impossible to approve a for-
mal labelled indication of a drug for preg-
nant women if such women are excluded
from clinical trials. This penalises preg-
nant women by requiring them to pay out
of pocket for the unapproved use of an
approved drug, depending on the terms of
public and private systems of access.'***
Such is the case for Descovy, where wom-
en’s exclusion from clinical trials led to
evidence gaps that ultimately limited the
approved indication to men only.'* Nine-
teen per cent of new HIV infections in the
USA and 75% in sub-Saharan Africa are in
women assigned female sex at birth, but
the exclusionary trial design will restrict
formal access to this prophylactic option
for these women.'*®

Programme designs of access to
medicines that do not take gender into
account have negatively affected girls
and women. Shortage of the human
papillomavirus vaccine for girls in many
low and middle income countries, such
as Thailand, led to temporary cessation
of the national human papillomavirus
vaccination programme in 2020.%
The reasons for the stoppage included
prioritisation of the supply to high income
countries, where the vaccine is procured
at a higher price and provided to both girls
and boys, even though modelling studies
suggest only a marginal reduction in
prevalence when boys are included.®

Postmarket pharmacovigilance
Women, particularly those aged 18-44,
have a higher number of postmarket
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adverse drug reactions and consequently
require more related admissions to hospi-
tal, whereas men experience more serious
and fatal events.” A 2001 US government
audit of 10 drugs withdrawn from the
market between 1997 and 2000 found
that eight out of 10 adverse drug reactions
predominantly affected women.*® Despite
known signals that women and men can
have different adverse reactions when
using the same pharmaceutical agents,*
sex disaggregated data and reporting
requirements remain limited, particularly
for pregnant women and women in low and
middle income countries.

Towards pharmaceutical research and
regulation responsive to sex and gender
Efforts are needed to tackle the lack of reg-
ulation, enforcement, and incentives that
discourage uptake of practices appropri-
ate to sex and gender. A critical first step
is for regulatory agencies to stop framing
women as a “subgroup” for analysis. Such
framing reinforces justification for exclud-
ing women of child-bearing age and preg-
nant and lactating women from trials and
minimises the requirement for adequate
representation.’® Such deep seated bias
spills over into other regulatory processes,
delegitimising more aggressive sex and
gender focused accountability structures.
Initiatives that promote prioritisation of sex
and gender responsive research, funding
and reporting, institutional norm setting,
regulation, and commercial strategy are
needed to drive more equitable pharma-
ceutical outcomes for women (fig 2).

Evidence generation, research funding, and
reporting

Until funding agencies consistently adopt
evaluation criteria for the appropriate
integration of sex and gender in research
proposals, sex differences in discoveries
and drug safety information will remain
wanting.’’ > The Sex and Gender Equity

in Research (SAGER) guidelines provide a
roadmap for journal editors to reject man-
uscripts that do not disaggregate, report,
or discuss sex and gender considerations.
Without systematic enforcement of these
guidelines, however, evidence gaps for
women will persist.® Reporting check-
lists such as CONSORT, PRISM, STROBE,
CHEERS, and Cochrane systematic review
guidelines require updating, as they
include sex only as a subjective subgroup
analysis to be optionally considered.
Greater representation of women
committed to gender equality in
leadership and decision making bodies
is well overdue within research teams
and at the helm of pharmaceutical
companies and regulatory agencies.’®>*
Women scientists are under-represented
in positions of power, are less likely to be
laboratory heads and, as a consequence,
appear less often as first or last authors
in high impact journals.’® The absence
of women as first authors is especially
problematic as studies and initiatives that
include women in their leadership team
are more likely to consider and report sex
differentiated outcomes."*>*

Regulatory policies and practice
To promote a shift in research and indus-
try practice, national regulators can make
better use of tools already at their disposal,
such as enforcement and economic disin-
centives, which have a track record of suc-
cess. For example, the inclusion of Japanese
participants in global trials increased after
Japanese regulators enforced requirements
for ethnic representative data in product
registration dossiers.’” *® Potentially, a
similar shift can be driven by increasing
the number of women in leadership, who
will further the pursuit of gender equality
in regulatory science and policies.
However, piecemeal attention by
different countries to boost consideration
of women in pharmaceutical policies

Evidence generation, research Regulatory policies Commercialisation and
funding, and reporting and practice prioritisation of future products

® Greater attention to sex
differences in target
identification, animal studies,
and early human trials

® Stronger journal enforcement
of sex disaggregated
outcome reporting

® More women in leadership
and decision making roles
within research design and
writing teams

® Use of regulatory
enforcement, penalties
(registration delay and
rejection) and incentives
(design support, tax breaks)

® Global performance
indicators that include
attention to sex and gender

® More women committed to
gender equality in leadership
and decision making roles

® |Industry awareness raising,
buy-in, capacity building for
prioritised investments in
areas of unmet need for
women

® Global research agenda setting
and product priority lists

® More women committed to
gender equality in industry
leadership and strategy
development

Fig 2 | Sex-gender responsive research and regulations to support women’s access to

appropriate medicines and health technology
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will neither achieve global consensus
and harmonisation of requirements
and approaches, nor repair systematic
problems. Improvement might be
achieved through international efforts.
For example, the inclusion of sex and
gender considerations in the World Health
Organization’s “global benchmarking tool
for the evaluation of national regulatory
systems” is one possible way of driving
the agenda forward, as is the growing
focus on equity within health technology
assessments. "’

Drawing on lessons learnt from drugs to
treat rare and life threatening conditions
and diseases, regulatory agencies should
work together to explore and prioritise
incentives such as research design
support, fee waivers, expedited reviews,
brief patent extensions, and tax credits.
Regulatory penalties for delayed decision
making or rejection based on insufficient
sex disaggregated evidence could also
be part of an appropriate international
strategy. The power to suspend trials that
unreasonably exclude women should be
enforced, building on existing legislation
in some countries such as the US.’
Mandatory reporting of sex differences
on drug labels is another recommended
pressure point. Regulatory agencies should
make sex disaggregated data submitted by
pharmaceutical agencies freely accessible
to the public and the broader academic
community.

Sex-gender responsive commercialisation
and prioritisation of future products
Regulation without strategic engagement
and collaboration with industry stake-
holders is unlikely to be effective. As with
Descovy, decisions on women’s represen-
tation in trials are primarily based on the
costs and complexity of recruitment and
safety monitoring, with pushback cen-
tring on resultant increases in the price
and affordability of new medicines.® The
choice of regulatory incentives and dis-
incentives should therefore consider the
needs and preferences of industry stake-
holders. Capacity building and education
through early discussion and engagement
with innovators, researchers, and industry
bodies can help to reduce practices that
systematically undervalue or overlook
effects on women, leading to commercial
decisions not to pursue developments or
determine safe and effective dosing. Devel-
opment of a strategy for the commerciali-
sation of products specifically for women
could potentially improve once women who
support and advance gender equality are
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better represented in organisational and
industry leadership.

A regulatory focus on gender equality
has the potential to drive industry trends
for prioritised investments in conditions
specific to women, research strategies
that include analyses and consideration
of sex and gender in all therapeutic areas,
and alternative pathways for producing
commercialised products for women. The
high cost of breast cancer therapeutics or
biological agents for autoimmune disorders
makes them unaffordable in many low and
middle income countries.’ Industry trends
to repurpose older products for which the
patent has expired may offer possibilities
for providing affordable medicines for
conditions that disproportionately affect
women. WHO is well placed to facilitate and
set this type of research agenda, drawing on
past efforts such as the preferred product
characteristics and target product profiles
in vaccine research. Another example is
the FDA’s research roadmap, which aims to
advance the safety and efficacy and reduce
the toxicity of FDA regulated products used
by women and expand the FDA’s capacity
to evaluate products used by women
throughout all stages of life and disease.*’

Product development agenda responsive to
sex and gender for all medical interventions
Adopting a pharmaceutical research and
policy agenda (outlined in fig 2) responsive
to sex and gender is no longer a choice. It
is an obligation. Sustainable development
goal 5b commits all UN member states to
ensuring women’s access to all benefits of
scientific development and technologies
that avert death, disability, and reductions
in quality of life, including development of
therapeutic agents for the current covid-19
pandemic. Leadership and political will to
identify the best way to make pharmaceu-
tical and research policy work for women
in a coordinated way will ensure full and
equal access to lifesaving treatments and
better health outcomes for boys, girls, men,
women, and gender diverse people world-
wide.
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