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Introduction

Health care professionals will be familiar with how little of what they read in medical
journals is of direct value (useful) to their practice.! Randomized controlled trials
(RCTs) are traditionally at the top of the evidence validity hierarchy for health care
interventions. However, even the majority of RCTs do not seem useful in that they
may not lead to any tangible improvements in clinical decision making. Increasing
usefulness of RCTs can benefit society, providing better solutions for patient
problems and reducing waste of medical research budgets.?? In this commentary
we discuss usefulness of RCTs evaluating health care interventions, proposing a
tool for its structured assessment. We describe some examples of where RCTs have
demonstrated usefulness in women'’s health and some where they might have been
less useful.

Why another tool?

Many collaborative initiatives have developed checklists to address issues like bias and
transparency in RCTs.*®> These tools and their various versions can help judgments
about the validity and reporting quality of effectiveness research, but they fail to
capture whether the trial itself is useful or wasteful. A 2016 paper® highlighted
the need to consider usefulness at the conception, design and planning phase
of a study. Will a particular study, upon completion, have the potential to improve
outcomes? This question matters for clinical researchers, their employers, funding
bodies, ethics committees, patient organizations and prospective participants. For
completed studies, an assessment of usefulness before publication is of interest for
journal editors and peer reviewers, even if improvement of fundamental flaws in the
design will be difficult, if not impossible at this stage. For already published studies,
assessments of usefulness matter for clinicians, patients, and other stakeholders
involved in healthcare provision and research, e.g. an assessment of usefulness
of RCTs in a specific domain in medicine may offer feedback on where to improve
future study design. The assessment of usefulness should be comprehensive
(covering multiple aspects of usefulness), simple enough so that it can be routinely
applied, and unambiguous to avoid too subjective interpretations.® Here we show
how the proposed usefulness features (eight criteria with 13 items; Figure 1) can be
operationalized for assessing RCTs evaluating healthcare interventions in obstetrics
and gynaecology.
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Figure 1. Usefulness features including 8 criteria with 13 items

1. Problem base: is there a health problem that is big or important enough
to fix?

There is a weak or modest correlation between the amount of research done and the
burden of various diseases.” Preterm birth for example is, without doubt, an important
health problem given a 10% worldwide incidence.® The method of induction of labour
might have less impact on an individual woman and her child, but given the fact that
around one in three pregnancies are induced it is also important. This does not mean
that rare diseases should be discarded. Answering questions about disease with low
prevalence is still valuable if there is a large health impact. Eradicating or markedly
decreasing the impact of an uncommon condition, e.g. neural tube defect via folic
acid supplementation, may yield at least as much or more usefulness than achieving
minor benefits for a more common problem. In general, the size of the health problem
should be determined by the product of the individual health impact, the prevalence,
and the financial cost of that health problem.

2. Context placement: has prior evidence been systematically assessed to
inform (the need for) new studies?

Useful clinical research adds relevant information to what we already know, i.e.
identified by a systematic assessment of the existing evidence. Each new study should
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therefore be preceded by a systematic review. A new RCT report should not only
present its data, but also integrate it with existing evidence in an updated meta-
analysis.®™® The STOPPIT trial (Progesterone in Twins for prevention of preterm birth)
published in 2009, but also older studies like the ACT trial published in 1999 (calcium
supplementation for prevention of preeclampsia and other conditions) offer examples
of such updated meta-analyses.""?

3. Information gain: is the proposed study large and long enough to be
sufficiently informative?

Useful clinical research provides sufficient precision in the findings with respect to
critical outcomes to inform practice. If a clinical study is underpowered or primarily
evaluates surrogate outcomes, information gain for changing practice is minimal.
Furthermore, if a minimal important difference for a patient to accept a treatment is
known, this will help each trial to target their sample size appropriately. In this case,
“negative trials”, if they are sufficiently powered, may be as useful as “positive” trials:
they can support patients and clinicians to reconsider interventions and empower
policy makers to de-implement them. A gynaecologic example is the laparoscopic
uterosacral nerve ablation (LUNA) trial randomizing almost 500 women, followed
by an individual participant data (IPD) meta-analysis of over 850 women, evaluating
pain scores over sufficient time horizon in chronic pelvic pain patients. Both studies
convincingly conclude that LUNA does not improve outcomes for these patients.”>'*
This practice is therefore abandoned today."

An example of minimal information gain in obstetrics, can be found in the group of
individual studies evaluating progesterone in women with a short cervix. Many of
these “trials” individually fail to show any benefit. Two trials did not reach their target
sample size,'"®"” and four trials did not mention a sample size and power calculation
and are probably underpowered.’®2' When combined in an IPD meta-analysis, there is
convincing evidence of the benefit of progesterone in these women.?? To some extent,
existing previous research decides how informative a trial can be. When previous
information is scarce, a small trial may function as a pilot for a more informative, larger
trial even when it is not expected to be sufficiently informative on its own.

Itis important to avoid the use of surrogate outcomes as they can lack clinical insight.®
Examples of surrogate outcomes in fertility treatments are the use of embryo quality
or ovarian response in IVF and the use of ovulation frequency in treatment for
polycystic ovary syndrome (PCOS).2*> Those outcomes cannot be equated with the
true outcome of interest which is a healthy liveborn child. Similar examples are seen
in obstetrics for induction of labour trials. A large majority of these trials measure
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‘delivery within 24 hours’ as a primary outcome, while the key goal of induction of
labour is to achieve vaginal birth (otherwise caesarean section could be performed
immediately) of a healthy newborn.

Composite outcomes can increase power, but they can be double-edged swords. On
the one hand, they have as drawback the potential of opposite effects being included
in the components, leading to potentially erroneous effect estimates.?> Composite
outcomes work best when an intervention anticipated to reduce a morbidity measure
is also expected to improve survival, but this correlation may not always be present.
In the SUPPORT trial?®, a study investigating target ranges of oxygen saturation (lower
range of 85%-89% compared to higher range of 91-95%), in extremely preterm infants,
the results showed no evidence of a difference in the composite outcome. However,
lower target range of oxygenation resulted in an increase in mortality and a substantial
decrease in severe retinopathy of prematurity among survivors. For these cases a
composite ‘survival without disability’ may have some value.?” Another example of
a universally accepted composite outcome is the quality-adjusted life-years (QALY).

4. Pragmatism: does the research reflect real life? If it deviates does this
matter?

To explain pragmatism, the definitions of efficacy and effectiveness are relevant.
Efficacy denotes both the beneficial and harmful effects of an intervention when it
is applied under ideal circumstances while effectiveness denotes the beneficial and
harmful effects when applied under the usual circumstances that apply in health
care (i.e. pragmatism). Both efficacy trials (traditionally phase 2) and effectiveness/
pragmatic trials (traditionally phase 3) are important in the development and licensing
of drugs or other new interventions. However, most phase 3 trials are still designed
in a highly controlled and monitored setting, making them less useful for clinical
practice, as they still explore mostly efficacy rather than effectiveness. If efficacy has
been demonstrated, the introduction of this intervention in a real-life setting may
be influenced by other factors, modifying the actual effect of the intervention. This
could be the case in studies evaluating surgical interventions (e.g. cervical cerclage)
in which the experience and learning curve of surgeons may be different between the
well-controlled explanatory trial and the pragmatic trial.

Pragmatic trials are designed to evaluate effectiveness in the real-world. Their
features are described by the PRECIS group.?® In general, pragmatic studies are
multi-centered studies, unblinded, not placebo controlled and not addressing a new
intervention or new indication. The inclusion criteria (often very limited) are designed
for generalizability, with intention-to-treat analysis of critical outcomes.? Today, many
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trials have a long list of inclusion and exclusion criteria, potentially jeopardizing not
only recruitment but also the generalizability of the results. For example, in many IVF
trials inclusion is often limited to participants in their first IVF attempt, below 35 years
of age and a lower BMI, which represents probably less than half of the population
requesting IVF. In general, every candidate in whom randomization to both treatments
is ethical and relevant should be eligible for a pragmatic study.

5. Patient centeredness: does the research reflect top patient priorities?
Useful clinical research should be patient-centered. This is done to benefit patients to
preserve health and improve well-being, not for the needs of physicians, investigators,
or sponsors. Research prioritization processes and the development of core outcomes
including patients can help address the research questions that are important to
patients using the outcomes that are relevant to them. Nevertheless, one should be
aware that biases can also affect such prioritization exercises.

In the case of preterm birth studies, a research priority list of 15 research questions
related to preterm birth has already been developed through the James Lind Alliance.?°
This non-profit organization brings patients, caretakers and clinicians together to
identify and prioritise unanswered questions or evidence uncertainties they agree are
the most important. Also, women experiencing preterm birth have been involved in
the development of a ‘core outcome set’ for preterm birth prevention studies listing 13
crucial outcomes that should be listed in all preterm birth studies.' The essential step
is now the implementation of the prioritized research questions and core outcome
setsin future preterm birth trials. To date there are more than 75 ‘core outcome sets'’
in development or developed in the field of obstetrics and gynaecology of whom 23
are published (Appendix 1 for the list of published COS; www.comet-initiative.org).

6. Value for money: is the research worth the money?

Useful clinical research has considered its value of information. How much can we
learn from the study and does this offset the cost of performing it? Especially in an era
of limited resources a value of information analysis®? or budget impact calculation
is useful before starting the trial. A value of information analysis is a method to
provide insights on the expected benefits from clinical research by characterizing
the uncertainty of the effects of interventions on health outcomes.* This information
is then used to inform decisions about the design and priority of those studies. A
budget impact calculation estimates a difference in health care costs before and
after implementing the research findings (in case they were found to be effective).>
Value of information and budget impact analyses can be done designing a trial, and
are therefore crucially different from cost-effectiveness analysis (performed after
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knowing study results). Funders like ZonMw in the Netherlands and NIHR in the UK
ask for budget impact analysis in the grant applications. Showing this information to
ethics committees and also in the protocol or manuscript of a final paper can help
to raise awareness about the resources invested to target a specific health problem.

7. Feasibility: can this research be done?

A useful trial adds meaningfully to existing knowledge when it among other factors
has sufficient power and reaches its calculated sample size. Unwarranted optimism
among investigators and funders can lead to a trial that is unfeasible and stopped
earlier than intended but this can be hard to predict. An example is the PLUTO trial,
evaluating the effectiveness of vesicoamniotic shunting for fetal lower urinary tract
obstruction.?* In this trial, seven of the 21 participating centers recruited 31 women
over a period of 4 years, instead of the 150 sample size planned. Amongst other
reasons, they mentioned a higher than expected proportion of parents choosing for
termination of pregnancy, lower prevalence of disease than reports in the scientific
literature, and a high proportion of parents and clinicians choosing to enter a registry
rather than be randomly assigned to a trial group.3*

This phenomenon is already described by Louis C. Lasagna in 1979, with Lasagna’s
law stating that “the incidence of patients availability sharply decreases when a clinical
trial begins” with empirical evidence that this can be up to 1/10 to 1/3 of what was
originally estimated.® Performing pilot feasibility studies beforehand, whether or not
randomised, can help address this overestimation and function as a stepping stone
for a larger clinically relevant trial.

In the last decade we have seen many strategies to improve recruitment speed in
the field of women'’s health. Maybe the most crucial one is the formation of different
research networks and consortia, e.g. the Materal Fetal Medicine Units Network
(NICHD) and Obstetric Collaborative Research Network in the US, Maternal-Fetal
Medicine Research in Canada, The NIHR Comprehensive Local Research Network
(CCRN), the Interdisciplinary Maternal Perinatal Australasian Clinical Trial in Australia
and New Zealand (IMPACT), The Groupe de Recherche and Obstétrique et Gynécologie
(GROG) in France, Dutch Consortium for Healthcare Evaluation and Research in
Obstetrics and Gynaecology (NVOG consortium), Perinatal Italian Network (PIN), and
the Hong Kong Maternal Fetal Medicine Network. The NICHD for example collaborates
with centers that have proven to recruit patients successfully based on their track
record and based on the demographic that increased the rate of eligible patients.
They also pay research staff to screen and enrol patients. This is a common strategy
for many consortia. The French consortium GROG organizes four full-day meetings a
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year, well attended by all level 3 maternity centers in France. These meetings provide
the opportunity to improve study proposals/protocols and to find centers that would

like to participate in case a study is selected for funding. In the Netherlands, regional
and national protocols are adjusted to the default of ‘'no-treatment’ in case there is a
real equipoise.?®

8. Transparency: are methods, data, and analysis verifiable and unbiased in
terms of transparency?

Useful clinical research should be transparent in all possible ways throughout its life
cycle. This consist of

A.

D/E.

Preregistration. Defined as any registration in an official registry
database (e.g. www.clinicaltrials.gov) prior to the date of recruitment
of the first patient.

Protocol and data analysis plan made publicly available prior to
trial commencement and prior to analysis of the data. This can be
done in an official journal, but also in other (free of charge) platforms
like Open Science Framework registry (www.osf.io). When submitted
with manuscripts, these should be supplied in unredacted form.
Protocol adherence or modification statements. Trials are not
always completed as planned. In case authors decide not to adhere
to the original protocol, e.g. when useful modifications are advised
by an independent trial steering committee (adaptive design exists
for exactly this reason), the changes should be justified and protocol
updates subjected to ethics committee reapproval. Authors should
provide modification statements in their manuscript

Funding and conflict of interest disclosures. There should be
transparency in funding sources for the study (private/industry, public,
not-for profit) and any conflicts of interests.

Freely available raw data. Sharing raw data, with statistical code
and output, ideally throughout the lifecycle of the clinical trial, is set to
become the new norm as International Committee of Medical Journal
Editors (ICMJE) has recommended this and it is slowly permeating
into journals’ authors’ instructions. This transparency item is not
only relevant in facilitating individual participant data meta-analyses,
but will also help to identify studies with serious concerns about
trustworthiness. An important issue that requires urgent attention
as falsified and fabricated studies have the potential to cause serious
harm.*
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The association of transparency issues and study findings was also illustrated in an
example on progesterone for preterm birth prevention by Thornton and his team.3®
This study identified 93 RCTs and 29 systematic reviews and found a remarkable
difference in the reported effectiveness of progesterone when evaluating the subset
of trials reporting a pre-registered primary outcome only (n = 22), compared to the
totality of trials and reviews. This example illustrates that transparency in research is
probably a necessary condition for more useful RCTs.

Conclusion

Overall, this multidimensional assessment of RCT usefulness may help map the
strengths and weaknesses of a large field. Applying these usefulness criteria in the
planning and designing phase of a RCT evaluating healthcare interventions, can help
researchers and other stakeholders to focus their research question to a design with
the most useful strategy. Usefulness assessment can help grant assessors and ethics
committees to provide structural feedback in a phase when research ideas can still
be changed and improved. Subsequently, it can help peer reviewers, journal editors,
ethics committees, systematic reviewers, guideline developers and policy makers
and, most importantly, practicing physicians and patients. This tool has no intention
to restrict individual researchers’ space to innovate and investigate novel approaches.
In the end, a day without randomization is a day without progress.
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Supplementary Tables and Figures

Table S1. List of available COS in obstetrics and gynaecology

Search COMET WEBSITE on 7 of January 2022
Disease Category: pregnancy and childbirth OR Gynaecology
Study Type: COS for clinical trials or clinical research

Year of
Topic publication DOI of publication
Maternity care 2007 10.1111/].1523-536X.2006.00145.x
Preterm birth 2016 10.1097/A0G.0000000000001195
Epilepsy 2016 10.1111/1471-0528.14430
(Fj’irsserteegsnancy care for women with pregestational 2017 doi101007/S00125-017-4277-4
Induction of Labour 2018 0.1111/1471-0528.15397
Postpartum haemorrhage 2018 10.1111/1471-0528.15335
Intrauterine growth restriction 2019 10.1016/j.a2j0g.2019.05.039
Cesarean delivery 2019 10.1055/5-0039-1681095
Gestational diabetes at 1 year follow-up 2019 10.1007/s00125-019-4935-9
Fetal growth restriction in twin pregnancies 2019 10.1002/u0g.20388
fre;;)t—rzf;iLzransfusion, Twin Twin transufsion 2019 10.1002/u0g.20183
E;géencalir?ypsia and hypertension disorders in 2020 104111/1471-0528.16319
Gestational diabetes 2020 1007/s00125-020-05123-6
Polycystic ovary syndrome 2020 10.1093/humrep/dez272
Infertility 2020 10.1093/humrep/deaa241
Endometriosis 2020 10.1111/1471-0528.16157
Rheumatic disease in pregnancy 2020 10.1136/annrheumdis-2020-218356
Hyperemesis gravidarum 2020 10.1111/1471-0528.16227
Stillbirth 2021 10.1111/aj0.13369
Perinatal depression 2021 10.1111/1471-0528.16780
Treatment of pregestational diabetes 2021 10.1111/1471-0528.16825
Menopause vasomotor symptoms 2021 10.1097/GME.0000000000001787
Menopause genitourinary symptoms 2021 10.1097/GME.0000000000001788
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