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Abstract

Background: Since pregnant women are severely underrepresented in clinical research, many take the position
that the exclusion of pregnant women from research must be justified unless there are compelling “scientific
reasons” for their exclusion. However, it is questionable whether this approach renders research with pregnant
women fair. This paper analyzes and evaluates when research with pregnant women can be considered as fair and
what constitutes scientific reasons for exclusion.

Methods: Conceptual ethical and methodological analysis and evaluation of fair inclusion.

Results: Fair inclusion of pregnant women means (1) that pregnant women who are eligible are not excluded
solely for being pregnant and (2) that the research interests of pregnant women are prioritized, meaning that they
ought to receive substantially more attention. Fairness does not imply that pregnant women should be included in
virtually every research project, as including only a few pregnant women in a population consisting only of women
will not help to determine the effectiveness and safety of a treatment in pregnant women. Separate trials in
pregnant women may be preferable once we assume, or know, that effects of interventions in pregnant women
differ from the effects in other subpopulations, or when we assume, or know, that there are no differences. In the
latter case, it may be preferable to conduct post-marketing studies or establish registries. If there is no conclusive
evidence indicating either differences or equivalence of effects between pregnant and non-pregnant women, yet it
seems unlikely that major differences or exact equivalence exist, the inclusion of pregnant women should be
sufficient. Depending on the research question, this boils down to representativeness in terms of the proportion of
pregnant and non-pregnant women, or to oversampling pregnant women.

Conclusions: Fair inclusion of pregnant women in research implies that separate trials in pregnant women should
be promoted. Inclusion of pregnant women has to be realized at the earliest phases of the research process. In
addition to researchers and research ethics committees, scientific advisory councils, funders, drug regulatory
agencies, pharmaceutical companies, journal editors and others have a joint responsibility to further develop the
evidence base for drug use in pregnant women.
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Background
The development of drugs for obstetric and non-
obstetric illnesses for pregnant women is a slowly evolv-
ing process. Even though more than half of pregnant
women take (prescription) medications during preg-
nancy for both obstetric and non-obstetric indications
[1, 2], there has always been a widespread reluctance to
include pregnant women in clinical research due to,
among other issues, potential harm to the fetus. Al-
though sound data are unfortunately lacking, there are
estimates that the total percentage of women who take
medications during pregnancy, either prescribed or over-
the-counter, may currently be as high as 64–90% [2–5].
Common medications include painkillers, antibiotics,
asthma, sleep and anti-nausea medications [6].
If drugs are tested in pregnant women, studies usually

concern investigator-initiated studies of long-existing
and long-used medications (that were previously ap-
proved for non-pregnant conditions) that are now tested
for effectiveness during pregnancy and labor, such as a
low-dose aspirin to prevent spontaneous preterm labor.
The results of these studies seldom lead to registrations
for new indications during pregnancy, but at best to evi-
dence for off-label use. Innovative drugs for pregnant
women are rarely developed. As refraining from taking
medication during pregnancy could also harm the
mother and the fetus, in the past decades regulators,
bioethicists and researchers seemed to have reached
consensus that the inclusion of pregnant women in re-
search should be promoted [7–12]. Extrapolation of data
from studies conducted in men and non-pregnant
women is often uncertain, as pregnancy alters the way
that drugs are metabolized by the body and act on the
body in a fashion difficult to predict from the pharmaco-
kinetics and pharmacodynamics of non-pregnant groups
[1, 11, 13, 14]. Risk-benefit profiles are likely to differ as
well [8]. Gathering conclusive data in order to develop
effective treatments for pregnant women with acute or
chronic non-obstetric illnesses, as well as innovative
medications for obstetric illnesses, therefore, requires re-
search in pregnant women.
The poor evidence base for drug use in pregnancy is

widely regarded as unfair [9]. Already in 1993 the Coun-
cil for International Organizations of Medical Sciences
claimed that the exclusion of pregnant women as a class
is unjust [12], and in 1994, the Office of Research on
Women’s Health (ORWH) of the Department of Health
and Human Services (DHHS) in the United States en-
dorsed the view that pregnant women are to be pre-
sumed eligible for participation in clinical research and
stated that pregnant women ought to be “fairly enrolled”
in clinical research. This view was later supported by
regulatory agencies (US Food and Drug Administration
(FDA) and the European Medicines Agency (EMA))
[15–17], the US Institute of Medicine [18], and by many
individual bioethicists. Despite this longstanding consen-
sus on the need to include pregnant women in clinical
research, the situation has not significantly changed
since 1994. Exclusion of pregnant women from research
is still common practice [19, 20]. A recent review dem-
onstrated that between 1960 and 2013 only about 1% of
pharmacokinetic clinical trials were conducted for preg-
nant women, and the ones that were undertaken had a
strong focus on acute labor and delivery issues [21]. Not
surprisingly, a 2011 study on all medications approved
by the FDA from 1980 to 2010 found that 91% of the
medications approved for use by adults did not have suf-
ficient data on safety, efficacy and fetal risk of medica-
tion taken during pregnancy [22]. At the same time, the
number of pregnant women who take medications, as
well as the number of medications that these pregnant
women take, has increased [6, 21].
Evidently, even after the awareness of “fair enroll-

ment,” pregnant women remain poorly represented.
Among the different reasons for the continuous under-
representation is the problem that guidelines are am-
biguous with respect to if, and when, pregnant women
should be included in clinical research and what ren-
ders their inclusion fair [23–26]. Many scholars and
guidelines currently take the position that fairness
comes down to the demand to justify the exclusion of
pregnant women from research unless there are com-
pelling “scientific reasons” for their exclusion [9, 25, 27,
28]. It is questionable whether this approach to fairness
renders research with women fair, since it has now
transformed from the one extreme (no inclusion) to
having to justify exclusion except when scientific rea-
sons exist. Furthermore, apart from clear-cut cases,
such as shown teratogenicity in preclinical studies or
unfavorable high risks for the pregnant woman or the
fetus, it is unclear what constitutes a scientifically com-
pelling reason to exclude pregnant women. The Na-
tional Institutes of Health’s Policy and Guidelines on
the Inclusion of Women and Minorities as Subjects in
Clinical Research (2001 amendment) is currently the
most elaborated guidance document to clarify this “sci-
entific reason” in relation to clinical research in women
[29]. Nevertheless, we will argue below that this docu-
ment has methodological and ethical shortcomings
when applied to pregnant women. Therefore, the aim of
this paper is to analyze and evaluate when research
with pregnant women can be considered as fair and
what constitutes scientific reasons for exclusion.

Methods
We will first perform a conceptual ethical analysis of fair
inclusion and then look at fair inclusion from an inte-
grated ethical and methodological perspective by
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applying the National Institutes of Health (NIH) Policy
document to pregnant women.
It is important to note that we assume that scientific-

and justice-based reasons are highly integrated and in
principle not easy to distinguish. If research is not de-
signed in a scientifically rigorous manner, participants
may unnecessarily be exposed to research risks [30]. We
will focus primarily on phase III drug research and we
assume that a phase III trial is always preceded by suffi-
cient phase I and phase II trials in pregnant women in
order to obtain safety and dosing data to be able to ex-
pect that the drug is, and will remain, safe enough in
pregnant women, and that, therefore, the risk of serious
adverse effects is low. We will not touch upon the level of
evidence needed to be able to conduct trials in pregnant
women, nor on timing of trials in pregnant women and
hence also not on trial designs and models that may speed
up knowledge generation in this field. Finally, although
our paper focuses primarily on the interests of pregnant
women, the findings may also be of relevance to other un-
derrepresented groups including breastfeeding women.

Results
Conceptual ethical analysis of fair inclusion
Fair inclusion of study participants in research is one of the
core principles of human subjects research [30]. Scandals
and tragedies in the past have significantly determined the
interpretation of fair subject selection. High-risk research
with populations that were “readily available,” such as
illiterate, marginalized and powerless groups, has taught us
that the scientific objectives of a study and not the “com-
promised” position nor the “ease of manipulation” should
determine the choice of the study population [27, 30]. At
the same time, sometimes as a result of an attempt to pro-
tect those groups that are easy to recruit, they are categor-
ically excluded which has led to substantial gaps in
knowledge about the treatment for conditions that affect
these frequently excluded or underrepresented groups,
such as children and incompetent persons [27]. Pregnant
women take an interesting position among these underrep-
resented groups since they have not been excluded because
of their ease of manipulation but because tragedies with
medications that have not been studied in pregnant
women, particularly thalidomide and diethylstilbestrol
(DES), have caused widespread resistance to test medica-
tions in this population [31]. However, the response is the
same, the scandals have caused underrepresentation and,
therefore, exacerbation of knowledge gaps. Therefore,
many currently propose to justify exclusion as a way to
promote inclusion unless there is a sound scientific reason
not to include them.
The demand to justify exclusion of subpopulations is

typically grounded in two principles of justice [18, 32].
Sometimes having to justify exclusion is seen as justice
as equity, meaning that eligible people should be in-
cluded without regard to age, gender, race, economic
status, or ethnicity. Justice as equity applies to the level
of individual research projects, meaning that in every re-
search project pregnant women should be treated as
equal to other potentially eligible research participants.
As a result, some argue that pregnant women should,
unless there are scientific and ethical reasons not to do
so, be routinely included [33, 34]. Fair inclusion may also
be regarded as a form of corrective justice, meaning that
we should prioritize the inclusion of minorities as long
as they have been, and continue to be, underrepresented in
research. Mastroianni and colleagues argue that “justice
may require a policy of preferential treatment toward these
specific areas in order to remedy a past injustice and to
avoid perpetuating that injustice” [18]. For pregnant women
specifically, it has been claimed that “justice supports the
dedicated use of public funds to redress the lack of data
about treatments during pregnancy” [35]. This second ap-
proach to justice may apply to researchers of specific pro-
jects and companies applying for marketing authorization
of a drug, but may also be directed at an (inter)national
level, applying to funding agencies and governments to pro-
mote programs that stimulate research that responds to the
health needs of pregnant women [18, 32].
Mastroianni and colleagues discern a third approach

to fair inclusion, which aims to fairly benefit all people
regardless of their sex or gender and class. According
to their third approach, a national research agenda
must actively promote research in all areas. As we see
it, this third approach is a mixture of the two forms of
justice that we have just discerned since it implies that
there is no a priori reason not to benefit pregnant
women who participate in research (equity) and that
specific agencies in a society may be designated to en-
sure that the interests of women are sufficiently pro-
moted (corrective justice). In addition, the third
approach focuses on a just distribution of benefits. This
aspect has been disregarded in our paper since we pri-
marily discuss inclusion and exclusion.
It is important to note here that factual inclusion of

pregnant women will, as is the case for any research
group, also be determined by other ethical consider-
ations such as the potential of pregnant women to give
voluntary informed consent and whether the risk-benefit
ratio of a study is favorable [18]. For example, due to un-
known risks, planning a trial in pregnant women and ex-
posing larger numbers of pregnant women would only
be warranted if drug dose and drug safety is sufficiently
established in the non-pregnant population. However,
for the purposes of this paper we have only considered
the implications of the fair inclusion requirement as
such, assuming that all other relevant ethical principles
apply equally [30].
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Fair inclusion of pregnant women from an integrated
ethical and methodological perspective
As we argued above, the NIH Policy document seems to
be the most elaborated document that discusses the sci-
entific reasons for the exclusion of subgroups. At the
same time, although the document focuses on women
and minorities, we may over-interpret the document
when applying it to pregnant women since the NIH has
some specific guidance on the inclusion of pregnant
women [36]. Yet, this specific guidance on the inclusion
of pregnant women lacks the criteria mentioned in the
NIH Policy document on women and minorities [29].
Therefore, we use the insights in the policy document
on women and minorities and consider to what extent
these insights can identify legitimate scientific reasons
for excluding pregnant women from research. Moreover,
before we apply the policy document it is important to
note that the NIH Revitalization Act that led to the NIH
Policy document has been extensively evaluated from an
ethical and legal perspective, but less so from a meth-
odological perspective [18]. Thus, our paper is one of
the first attempts to evaluate insights that have existed
for a long time and to consider to what extent they are
applicable to our discussion on scientific reasons to ex-
clude pregnant women. The NIH Policy document pre-
sents three scenarios in which (non-pregnant) women
and minorities should (not) be included in clinical re-
search (Table 1). In an earlier article we have described
our position towards inclusion of these subgroups in re-
search [32]. Below we will summarize this position, and
elaborate on it by applying the position to the inclusion
of pregnant women in phase III drug research in these
three scenarios. In particular, we will evaluate what con-
stitutes a “scientific reason” to justify the exclusion of
pregnant women.

Relevant differences exist (NIH scenario 1)
In this scenario we “know” (meaning that we are very
confident) that the (un)intended effects of the interven-
tion differ between non-pregnant women and pregnant
women, yet safety (whether it has unwanted side effects)
and efficacy are unknown in magnitude. If we are
confident that the effects will differ between women
who are pregnant and women who are not, one overall
effect estimate based on a study population that is a
mixture of these two groups will be little informative
and applies neither to pregnant nor to non-pregnant
women. The estimated overall effect will apply only to a
population with a similar distribution of pregnant and
non-pregnant women. In such a situation, indeed, the
NIH Policy document advises the setting up different tri-
als or to conduct one trial with two objectives (i.e., in-
vestigate the effect in pregnant and non-pregnant
women separately, but within the same trial). Thus, if,
prior to conducting a trial, it is evident that the effects
of an intervention will differ between pregnant and non-
pregnant women, running a trial in a group of women, a
proportion of whom are pregnant, seems futile. Either a
trial is conducted in one of these subgroups, or a larger
trial is designed, with pre-specified subgroup analyses
looking at the effects of the intervention in the two
groups of women separately. Estimating a single overall
intervention effect, in our case not taking into account
the pregnancy status of a women, will in such a case be
irrational.
We think that scenario 1 should be the default for

clinical research with pregnant women. Because of the
limited evidence about safety and efficacy of drugs in
pregnant women we typically rather assume than know
that differences exist. If we assume rather than know
that there are differences, scenario 1 is preferred in
order to avoid taking unnecessary risks and instead be
on the safe side. At the same time, it does not follow
from our default position that separate trials should al-
ways automatically be set up in pregnant women, where
this is the case for non-pregnant women to whom the
NIH Policy document applies. Pregnant women differ
from the general population of women in this scenario
since research risks may be different and may affect both
the pregnant woman as well as the fetus. As such, re-
search in pregnant women may at times be unwarranted
due to risk considerations. Moreover, a disadvantageous
result of assuming that scenario 1 should be the default
position for which separate trials are preferred, is that
we will never establish whether our assumed differences
are factual.
Including pregnant women in a trial in a scenario-

1 situation may be easier said than done. Practically,
there may be reasons not to start a separate or lar-
ger trial that also includes pregnant women. To il-
lustrate, if researchers have ample experience in
studying interventions in non-pregnant women or if
the budget is limited, such that a single trial answer-
ing two questions is beyond their ability, there may
be no incentive to test a drug in pregnant women.
Practical reasons for excluding subgroups may sound
valid from a political perspective, but considerations
of corrective justice should outweigh those reasons.
Attention of designated third parties, such as regula-
tors, governmentally funded research bodies and
grant organizations will most likely be essential to
stimulate the set-up of separate or larger trials. Cor-
rective justice obligations may be relatively easily ful-
filled in the NIH situation, which requires the set-up
of different trials for women and minorities and, in
our case, pregnant women, but other ethical guide-
lines for human subject research currently lack this
requirement.



Table 1 Sections of the National Institutes of Health (NIH) Policy
document of relevance to the inclusion of pregnant women

The NIH is mandated by law (Public Health Service Act sec. 492B, 42
U.S.C. sec. 289a-2) to ensure the inclusion of women and minority
groups in clinical research

Inclusion of women and minorities in NIH-sponsored research is man-
dated by law: “The [Director of NIH] will, subject to subsection (b) of this
section, ensure that…women are included as subjects in each project of
such research”…, unless the research “(1) is inappropriate with respect
to the health of the subjects;(2) is inappropriate with respect to the pur-
pose of the research; or (3) is inappropriate under such other circum-
stances as the [Director of NIH] may designate”

Section C: Design of clinical trials In the case of any clinical trial in which
women or members of minority groups will under subsection (a) of this
section be included as subjects, the [Director of NIH] shall ensure that
the trial is designed and carried out in a manner sufficient to provide
for a valid analysis of whether the variables being studied in the trial
affect women or members of minority groups, as the case may be,
differently than other subjects in the trial.

NIH Policy

A. Inclusion of Women and Minorities as Subjects in Clinical Research

It is the policy of NIH that women and members of minority groups and
their subpopulations must be included in all NIH-funded clinical research, un-
less a clear and compelling rationale and justification establishes to the satis-
faction of the relevant institute/center director that inclusion is inappropriate
with respect to the health of the subjects or the purpose of the research. Ex-
clusion under other circumstances may be made by the [Director of NIH]
upon the recommendation of an institute/center director based on a com-
pelling rationale and justification. Cost is not an acceptable reason for exclu-
sion except when the study would duplicate data from other sources.
Women of childbearing potential should not be routinely excluded from par-
ticipation in clinical research. This policy applies to research subjects of all
ages in all NIH-supported clinical research studies.

The inclusion of women and members of minority groups and their
subpopulations must be addressed in developing a research design or
contract proposal appropriate to the scientific objectives of the study/
contract. The research plan/proposal should describe the composition of
the proposed study population in terms of sex/gender and racial/ethnic
group, and provide a rationale for selection of such subjects. Such a
plan/proposal should contain a description of the proposed outreach
programs for recruiting women and minorities as participants.

B. NIH-defined, Phase III Clinical Trials: Planning, Conducting, and Report-
ing of Analyses for Sex/Gender and Race/Ethnicity Differences

When an NIH-defined, phase III clinical trial is proposed, evidence
must be reviewed to show whether or not clinically important
sex/gender and race/ethnicity differences in the intervention ef-
fect are to be expected. This evidence may include, but is not
limited to, data derived from prior animal studies, clinical observa-
tions, metabolic studies, genetic studies, pharmacology studies,
and observational, natural history, epidemiology and other rele-
vant studies Investigators must consider the following when plan-
ning, conducting, analyzing and reporting an NIH-defined, phase
III clinical trial. Based on prior studies, one of the three situations
below will apply:

1. Prior studies support the existence of significant differences

If the data from prior studies strongly support the existence of
significant differences of clinical or public health importance in
intervention effect based on sex/gender, racial/ethnic, and relevant
subpopulation comparisons, the primary question(s) to be
addressed by the proposed NIH-defined, phase III clinical trial and
the design of that trial must specifically accommodate this. For ex-
ample, if men and women are thought to respond differently to
an intervention, then the phase III clinical trial must be designed
to answer two separate primary questions, one for men and the
other for women, with adequate sample size for each

Table 1 Sections of the National Institutes of Health (NIH) Policy
document of relevance to the inclusion of pregnant women
(Continued)

2. Prior studies support no significant differences

If the data from prior studies strongly support no significant differences
of clinical or public health importance in intervention effect based on
sex/gender, racial/ethnic and/or relevant subpopulation comparisons,
then sex/gender and race/ethnicity will not be required as subject
selection criteria. However, the inclusion and analysis of sex/gender
and/or racial/ethnic subgroups is still strongly encouraged

3. Prior studies neither support nor negate significant differences

If the data from prior studies neither strongly support nor strongly
negate the existence of significant differences of clinical or public health
importance in intervention effect based on sex/gender, racial/ethnic,
and relevant subpopulation comparisons, then the NIH-defined, phase III
clinical trial will be required to include sufficient and appropriate entry
of sex/gender and racial/ethnic participants, so that valid analysis of the
intervention effects can be performed. However, the trial will not be re-
quired to provide high statistical power for these comparisons
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No relevant differences exist (NIH scenario 2)
In scenario 2 we know (meaning that we are very
confident) that the effect is equal in pregnant and non-
pregnant women. In the case of equal effects between sub-
populations, the NIH “encourages” the inclusion of
women and minorities. In the case of non-pregnant
women encouragement is conceivable, albeit with hesita-
tions. It is not so clear what is meant by encouragement.
If we already know that there are no differences then add-
ing more subgroups seems useless and, therefore, harmful
since these subgroups are then unnecessarily exposed to
research risks. As in scenario I, it may also be the case that
there is no conclusive evidence, but that we assume that
there are no differences. For instance, if a drug only works
locally, is not systemic and does not cross the placenta,
such as local anesthetics for suturing wounds or local cor-
ticosteroids for skin lesions, we may assume that the effect
in pregnant women is similar to that observed in non-
pregnant women. If we only assume that no relevant dif-
ferences exist we could theoretically encourage subgroups
to participate for instance because, as the report by Mas-
troianni and colleagues claims, “greater heterogeneity
among research subjects may permit the investigator to
spot trends that might otherwise be missed, even if the
numbers are too small for statistically reliable subgroup
analysis” [18]. However, this exploratory approach will
imply a trial with minimum social value for the subgroups
included. Simply encouraging inclusion without further
specifying the hypothesis and the number needed to in-
clude may result in exploratory research only. In most
cases, another trial will be needed to demonstrate efficacy
which implies that more participants will have to be en-
rolled in research.
At the same time, if results can be extrapolated, one

could argue against the inclusion of pregnant women
specifically, because if the trial effects of an intervention
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are already known, including pregnant women would
mean unnecessarily exposing fetuses to potential risks. If
the effects of a drug have already been well-studied in
non-pregnant women and are known to be applicable to
pregnant women, we merely expose pregnant women
and their fetuses to research risks. Alternatively, we may
assume that there are no differences. Accordingly, a
precautionary action would be to err on the side of cau-
tion which may result in an automatic referral to sce-
nario 1. Or, if the data to be gathered are primarily
safety-related and if it is not necessary to conduct a trial
in pregnant women to demonstrate efficacy, it may be
preferable to conduct post-marketing studies, use regis-
tries, and establish small registry studies to pick up
safety signals [37].

It is unclear whether differences exist (NIH scenario 3)
In this scenario it is unclear whether differences exist,
which is, due to the vast lack of clinical research in preg-
nant women, currently the most common situation in
practice. Data on drug safety and drug dose range are usu-
ally lacking and phase III trials should not – but are in
practice initiated – based on incomplete information. As
we set out in the introduction, earlier phase trials will be
necessary to minimize the risks and optimize the benefits
when pregnant women can be included in phase III trials.
Given the objections, precaution requires referral back to
scenario 1, and hence to assume that there are differences
and thus to apply scenario 1. In other words, scenario 3 is
the factual default, whereas scenario 1 should be the nor-
mative default for research with pregnant women. But,
erring on the side of caution thus does not mean automat-
ically halting any study in which pregnant women may
face risks and thereby “paralyze” the situation. One should
weigh the risks of participating in the trial versus the risks
of not treating pregnant women, or treating them based
on insufficient information. Instead, assuming differences
may actually imply the set-up of separate drug trials for
pregnant women.
Another option in scenario 3 can be oversampling if

prior studies have been conducted but the differences be-
tween pregnant and non-pregnant groups are unclear. To
understand what oversampling of pregnant women im-
plies, we first have to scrutinize the sufficiency criterion.
In scenario 3, the NIH Policy document recommends the
inclusion of a “sufficient” number of participants from a
specific subpopulation in order to be able to perform a
“valid analysis” of the intervention. However, this suffi-
ciency criterion, as such, does not guide researchers on
how many participants of a certain subpopulation should
be included. Evidently, adding only one or two pregnant
women to a population consisting only of women is not a
substantial inclusion and cannot be sufficient. What is suf-
ficient very much depends on the research setting. If
intervention effects may differ between subgroups of preg-
nant and non-pregnant women, an estimated overall effect
could still be informative for the whole population, be it
that it is only informative for a population with similar
proportions of pregnant and non-pregnant women. In that
case, sufficiency comes down to representativeness in
terms of the proportion of pregnant and non-pregnant
women. So, if one aims at estimating an effect for a future
population of women of whom, say, 5% are pregnant, in-
cluding 5% pregnant women in a trial would be sufficient.
However, if one is actually interested in estimating to what
extent effects differ between pregnant and non-pregnant
women, a larger sample size is required. Effectively over-
sampling pregnant women, leading to, for example, 50%
pregnant and 50% non-pregnant women, would probably
be much more efficient for a study with such an objective.
Hence, whether sufficiency comes down to (representa-
tive) proportionality or oversampling depends on the re-
search question.
And yet, oversampling pregnant women for phase III re-

search in scenario 3 may be challenging for several rea-
sons. First, recruitment and retention of pregnant women
in trials is difficult due to a variety of reasons. One of the
reasons concerns the individual risk perception of re-
searchers, research ethics committees, sponsors and preg-
nant women themselves which plays an important role in
the inclusion of pregnant women. Even if the research
intervention poses low risks and may potentially benefit
the pregnant women, when researchers perceive a trial to
pose more than low risks to their patients they may be re-
luctant to recruit eligible participants (gatekeeping) and
pregnant women may be reluctant to participate [38]. Sec-
ond, for many drugs used by pregnant women the purpose
will often not be to determine differences in efficacy be-
tween pregnant women and non-pregnant women but ra-
ther to determine aspects such as effectiveness and safety,
including birth defects and teratogenicity. For the latter
purpose, it is preferable to follow pregnant women over
time because some defects may only manifest over the
long term. Moreover, irrespective of the sampling ap-
proach, trials may be too small to detect important safety
signals. Third, even if pregnant women are oversampled
in order to make up 50% of the trial participants, trials
that aim at estimating differences in intervention effects
between subgroups usually require a much larger sample
size than studies of main effects [39]. Therefore, also in
scenario 3, corrective justice is essential and (inter)-
national and regulatory agencies have to be found which
stimulate the conduct of these projects in pregnant
women and the establishment of registries.

Discussion
Fair inclusion of pregnant women means (1) that pregnant
women who are eligible are not excluded solely for being
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pregnant and (2) that the research interests of pregnant
women are prioritized, meaning that they ought to receive
substantially more attention. The first component of fair
inclusion should not be mistaken for routine inclusion in
virtually every trial. Fair inclusion has methodological lim-
itations and exclusion can be justified for scientific rea-
sons. We have described three scenarios that outline
where scientific considerations should be taken into ac-
count. In scenario 1, it is known that intervention effects
for pregnant women differ from those for non-pregnant
women. We recommend that pregnant women in this sce-
nario should not be included in phase III drug research
that consists of non-pregnant women, but to initiate sep-
arate trials for pregnant women during phase III or to
conduct phase IV and post-marketing studies.
Alternatively, we know that no differences exist (sce-

nario 2), or we are uncertain whether differences exist
(scenario 3). In scenario 2, when we know that there are
no differences, it may be best to conduct post-marketing
studies or to establish registries, such as the pREGnant
registry that has been developed by the Netherlands
Pharmacovigilance Center Lareb [40]. Also, when we as-
sume rather than know that there are no differences, we
should refer back to the default of scenario 1. In sce-
nario 3, when there is no sufficient prior information,
which will in most instances be the case, it may be pref-
erable to return to scenario 1 and to conduct separate
trials in pregnant women based on scientific and precau-
tionary considerations. If there is prior information but
the information does not indicate either differences or
no differences, the inclusion of pregnant women should
be sufficient, which explicitly should not mean just en-
rolling only a few pregnant women in a trial. In this sce-
nario, sufficiency boils down to representativeness in
terms of the proportion of pregnant and non-pregnant
women or to actually oversampling of pregnant women,
depending on the actual research question.
Regarding the second component of fair inclusion, our

paper has shown that fair inclusion cannot, and should
not, be realized at the moment of ethical review of already
designed research projects, but rather that fair inclusion
requires a joint effort. Due to the current vagueness of the
demand to justify exclusion unless scientific reasons exist
and the ambiguity as to the level at which and the actors
at whom fair inclusion is directed, no group or institution
seems to make fair inclusion its sincere priority.
At present, it seems that fair inclusion only comes into

play at the moment of ethical review of already designed
individual research projects. However, our paper has
demonstrated that the establishment of separate trials
has to be realized at the earliest phases of research with
pregnant women and that the demand to justify the ex-
clusion of pregnant women cannot be bestowed upon
individual researchers and research ethics committees,
since protocols are not easily adjusted once researchers
have planned their study methods and budgets may be
restricted. Additionally, researchers that may be willing
to include more pregnant women or to develop separate
trials will need extra budget to do so. And thus funders
and scientific advisory councils must see it as their prior-
ity to promote research with pregnant women and to fa-
cilitate the research infrastructure [18]. In this respect, it
will also be important to pay more attention to in vitro
studies, that currently hardly distinguish between sexes
in cell lines and hence contribute to the poor pre-
clinical evidence base for drugs in (pregnant) women.
Moreover, in order to develop truly innovative medica-

tions for pregnant women, we cannot rely on investigator-
initiated research only and we have to look at pharmaceut-
ical companies. Pharmaceutical companies may be asked
to substantially invest in sex-specific dosage or medica-
tions, yet, with the costs involved in research and develop-
ment on this topic, together with additional packaging,
marketing and liability fears, they may, understandably, be
reluctant. Their additional risk is that an alternative com-
pany will claim equal effectiveness for both men and
women for their compound, which may be preferred by
physicians and society. The marketing campaign for sex-
specific medications could turn out to be detrimental.
Nevertheless, this year Ferring Pharmaceuticals launched
NOCDURNA with gender-specific doses tailored to men
and women. The success of this compound and the suc-
cess of the gender-specific strategy is to be determined in
the coming years.
In addition, the integrated analysis of fair inclusion has

demonstrated that in most cases it will be essential to es-
tablish separate trials or registries and this is typically an
activity that necessitates the involvement of authorities,
such as national pharmacovigilance centers or regulatory
authorities such as the FDA and EMA. However, although
the role of the FDA and EMA is regulatory and they may
guide the directions, they cannot require of pharmaceut-
ical companies to conduct separate trials in (pregnant)
women, unless it is laid down in a regulation or directive
such as the EU regulation, comparable to research with
children [41]. Similar to the Paediatric Regulation in Eur-
ope with a Paediatric Committee and the requirements
for Paediatric Investigation Plans (PIPs) for marketing ap-
proval, the EMA could establish a pregnancy committee
and require pregnancy investigation plans if the drug can
potentially be used by pregnant women.
Additional stakeholder groups are journal editors and

pregnant women themselves. Journal editors could for
instance require subgroup analyses from researchers
who submit papers to their journal. Currently, this re-
quirement is still a rarity and does not apply to the con-
duct of separate trials. Pregnant women could associate
in patient groups which, in other medical fields, such as
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the field of orphan diseases or pediatric research, has
had success in stimulating drug development. Without
patient groups, radical breakthroughs can only be initi-
ated by others than those whose interests are at stake.
In sum, although it is beyond the scope of this paper

to conclusively state whose responsibility it is to ensure
corrective justice and to prioritize the health interests of
pregnant women in research, our paper shows that fair
inclusion of pregnant women in research must primarily
be seen as a joint responsibility to further the evidence
base for drug use in pregnant women.

Conclusions
The demand to justify the exclusion of pregnant women
from research is not only essential for reasons of equity
but also for reasons of corrective justice. Since scientific
knowledge on the effects of treatments for the health
needs of pregnant women is relatively underrepresented,
fair inclusion implies that intensive stimulation of research
in this population is justified. Fairness does not imply that
pregnant women should be included in virtually every re-
search project. Inclusion of only a few pregnant women in
a population of women will not help to determine the ef-
fectiveness and safety of a treatment in pregnant women.
If pregnant women are included it should be done repre-
sentatively or they should be oversampled in order to be
able to determine a difference in intervention effects be-
tween groups of pregnant and non-pregnant women. In
the few cases where we may be certain that there are no
differences between pregnant and non-pregnant women,
we should conduct post-marketing studies or arrange the
establishment of registries. But, since evidence is typically
limited for the treatment of health conditions that affect
pregnant women, we either know, or otherwise have to as-
sume, that pregnant women differ from other subpopula-
tions. Separate trials may then be preferable. The current
vagueness of the demand to justify exclusion unless scien-
tific reasons exist seems to indicate that fair inclusion only
comes into play at the moment of ethical review of
already-designed individual research projects. However,
fair inclusion is not only an obligation for individual re-
searchers and research ethics committees. The develop-
ment of separate trials has to be realized at the earliest
phases of research with pregnant women. In addition to
researchers and research ethics committees, scientific ad-
visory councils, funders, drug regulatory agencies,
pharmaceutical companies, journal editors and others all
have a joint responsibility to further the evidence base for
drug use in pregnant women.
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