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Unique challenges arise when conducting trials to evaluate therapies already in common clinical use, including
difficulty enrolling patients owing to widespread open-label use of trial therapies and the need for large sample sizes
to detect small but clinically meaningful treatment effects. Despite numerous successes in trials evaluating novel
interventions such as vaccines, traditional explanatory trials have struggled to provide definitive answers to time-
sensitive questions for acutely ill patients with COVID-19. Pragmatic trials, which can increase efficiency by allowing
some or all trial procedures to be embedded into clinical care, are increasingly proposed as a means to evaluate
therapies that are in common clinical use. In this Personal View, we use two concurrently conducted COVID-19 trials
of hydroxychloroquine (the US ORCHID trial and the UK RECOVERY trial) to contrast the effects of explanatory and
pragmatic trial designs on trial conduct, trial results, and the care of patients managed outside of clinical trials. In
view of the potential advantages and disadvantages of explanatory and pragmatic trial designs, we make
recommendations for their optimal use in the evaluation of therapies in the acute care setting.

Introduction investment in clinical research during the pandemic has

The COVID-19 pandemic has affected nearly every aspect
of medicine and society. Globally, it has caused
considerable personal and economic hardship, but recent
progress with vaccines to prevent infections and severe
disease and effective treatments for early*” and late-
stage®™™ COVID-19 offer hope for a post-pandemic life.
Moreover, there is optimism that the unprecedented

Key messages
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Traditional explanatory trials are ideally suited to drug discovery research and can be
used to evaluate novel therapies on a timescale that is relevant during a pandemic,
but are less well suited to the evaluation of therapies already in common clinical use
Pragmatic trial methods allow rapid and efficient enrolment of a representative trial
population, and are ideally suited to studies evaluating processes of care and therapies
already in common clinical use; although pragmatic trials have potential to improve
patient outcomes during a pandemic, they also raise ethical and regulatory questions
regarding approaches to informed consent and safety monitoring

The approaches to use and evaluation of hydroxychloroquine in the USA (through the
ORCHID trial) and the UK (through the RECOVERY trial) provide a unique opportunity to
compare explanatory and pragmatic trial methods in terms of efficiency, risks to
participants, and effects on patients receiving treatment in usual care during a pandemic
Facilitating broader adoption of pragmatic trial methods for comparisons of
commonly used interventions would require: (1) requlators, funders, and health-care
system leadership to discourage potentially harmful, arbitrary variation in practice in
usual care in favour of structured variation through pragmatic comparative
effectiveness trials; (2) regulatory guidance to evaluate the risk of a research study
relative to the risk of routine clinical care; (3) development of novel methods to
demonstrate respect for patients and families (eg, community consultation,
pre-enrolment public disclosure, and post-enrolment notification) that could be used
to allow pragmatic trials for low-risk interventions; (4) advances in information
technology to facilitate screening, randomisation, intervention delivery, and outcome
assessment in electronic health records; and (5) improved incentives for hospitals to
enhance clinical outcomes through participation in pragmatic trials evaluating
therapies already in common clinical use

created new opportunities in other areas of medicine—
eg, newly validated technologies such as mRNA vaccines
are already being evaluated as treatments for HIV,"
chikungunya,” and various malignancies.”

A similar but less recognised evolution has occurred
during the pandemic in the design, execution, and analysis
of clinical trials comparing therapies already in common
clinical use, leading to stark contrasts between the
approaches used by different countries to evaluate and use
repurposed therapies (corticosteroids, hydroxychloroquine,
convalescent plasma, anticoagulation strategies, and
lopinavir-ritonavir) as treatments for patients admitted to
hospital for COVID-19. In many countries, including the
USA, these therapies were used clinically before
meaningful results were available, and small explanatory
trials that focused on intermediate patient-centred
outcomes were conducted in the setting of ubiquitous
clinical use of these therapies. In the UK, off-label use of
medications for COVID-19 was discouraged in favour of
large pragmatic trials that focused on mortality. The UK
studies embedded trial procedures into clinical care and
allowed modifications of traditional consent procedures to
facilitate rapid enrolment. Although much attention has
been given to the way in which trials, such as those
conducted in the UK, used a single infrastructure to
answer multiple questions (adaptive platform design) and
leveraged modern methods of statistical analysis to
maximise the likelihood of providing definitive evidence
for each intervention (Bayesian sequential analysis)," little
attention has been given to how the approaches to
enrolment, consent, and intervention delivery for these
pragmatic trials differed from methods used in traditional,
explanatory trials.

This Personal View represents a distillation of views
expressed at the 2020 Critical Care Clinical Trialists (3CT)
Workshop (Washington, DC, USA; Feb 27-29, 2020) and

www.thelancet.com/respiratory Vol 10 July 2022


http://crossmark.crossref.org/dialog/?doi=10.1016/S2213-2600(22)00044-3&domain=pdf

Personal View

during subsequent discussions between the authors in
view of the research response to the COVID-19 pandemic.
The annual 3CT Workshop brings together a diverse
group of international clinical trialists, epidemiologists,
bioethicists, regulators, personnel from federal funding
agencies, industry representatives, clinicians, and patient
advocates to identify problems with and potential
solutions to the design, conduct, and interpretation of
clinical trials in critically ill adults. In this paper, we review
the barriers to conducting acute care clinical trials during
a pandemic and—using the US ORCHID (Outcomes
Related to COVID-19 Treated With Hydroxychloroquine
Among Inpatients With Symptomatic Disease) and UK
RECOVERY (Randomised Evaluation of COVID-19
Therapy) trials as examples—we discuss the impact of
explanatory and pragmatic trial methods on trial conduct,
trial results, and the care of patients managed outside of
clinical trials. We consider unresolved controversies
surrounding pragmatic trials, including blinding,
informed consent, and adverse event monitoring, and
discuss the types of questions for acute care research that
are well suited to pragmatic trials and those that are not.
Finally, we propose changes to facilitate pragmatic acute
care trials and to match the intensity of oversight and
regulation to the risks of the research being conducted.

Challenges for acute care research

Trials among critically ill patients pose distinct
challenges.”* Many interventions for critically ill patients
are most effective when used during narrow time windows,
limiting the ability of research teams to identify suitable
candidates, obtain approval from clinical teams, obtain
consent, and deliver the trial intervention. Furthermore,
critically ill patients are a vulnerable population, frequently
lacking the capacity to provide consent owing to their acute
illness, and surrogate decision-makers might be
unavailable or too distraught to discuss trial enrolment
within the narrow time window of the studied intervention.
Finally, an incomplete understanding of the biology of
common syndromes in critical care could lead to trials
including heterogeneous patient populations and disease
states with differing responses to treatment, leading to
overall null study results and, given the challenges of
conducting acute care research, inadequate statistical
power for subgroup analysis.”*

The 2020 3CT Workshop included discussions on the
topics of trial design, selection of meaningful trial
endpoints, the interface between septic shock and acute
respiratory distress syndrome, and the challenge of
balancing human research protections with meaningful
trial design. The first death in the USA from COVID-19
occurred on the second day of the workshop, and critical
care physicians based in France joined the workshop by
video to discuss their experiences in caring for some of
the earliest cases of COVID-19 in Europe. On the basis of
these discussions, attendees sought to describe the
barriers to conducting acute care clinical trials during a
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pandemic and to propose changes to improve human
research protections to allow the rapid conduct of trials of
available therapies.

Explanatory trials

Assessment of novel therapies

Modern human research protections were developed
around the paradigm of explanatory trials, typified by drug
development trials, which aim to determine whether a
therapy demonstrates its hypothesised mechanism of
action under idealised conditions. These trials are designed
to maximise the likelihood of finding a clinical benefit (if
there is one) while minimising risks (biological efficacy).

Explanatory trials determine whether a proposed therapy
can work by using strict eligibility criteria to assemble a
homogeneous population of patients who are expected to
benefit from the therapy on the basis of the proposed
mechanism of action. Such trials exclude patients who are
receiving co-interventions that might interfere with the
studied intervention, patients who are likely to have a
clinical outcome for a reason other than the condition
being evaluated (eg, a life-limiting comorbidity), and
patients who are at increased risk of adverse events.
Explanatory trials also commonly prioritise the collection
of a broad and deep range of variables and biospecimens to
explore the mechanisms underlying the intervention and
interactions with co-interventions, evaluate unexpected
adverse events, and build databases and biorepositories for
secondary analyses and future hypothesis-generating
research. Obtaining regulatory approval is often the overall
goal of explanatory trial study design. To accomplish all of
these aims, explanatory trials use highly trained research
teams to identify and approach trial candidates, obtain
informed consent, deliver trial interventions, monitor for
adherence to trial procedures and adverse events, and
record patient details in an extensive research database
that is separate from the clinical data system. The need to
collect such extensive data typically requires a substantial
investment of effort, time, and capital.

Although the COVID-19 pandemic created a sense of
urgency in finding ways to rapidly complete trials
evaluating novel therapies and address challenges
regarding patient communication and documentation of
informed consent (as non-clinical staff were frequently
barred from entering patients’ rooms or hospitals), the
pandemic did not lessen the importance of human
research protections. Furthermore, studies such as those
evaluating remdesivir, anti-granulocyte macrophage
colony-stimulating factor antibodies,” and monoclonal
antibodies™ have shown that trials of novel therapies can
be rapidly completed during a pandemic using traditional
explanatory techniques by leveraging electronic” and
other methods of remote consent.

Assessment of clinically available therapies
The majority of decisions faced by clinicians treating
acutely ill patients are not supported by high-quality
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evidence.”” The expense and time required to conduct
traditional, explanatory trials limit the number of trials
that can be conducted, so decades-old questions in critical
care, such as the best treatment for alcohol withdrawal,
the Dbest ventilator mode for acute respiratory distress
syndrome, and the best vasopressor for septic shock, have
remained unanswered despite the fact that millions of
patients receive these therapies each year. Clinicians
must, therefore, often choose between available treatments
for a given condition in an individual patient in the
absence of high-quality evidence, leading to considerable
variability in treatments provided between clinicians,
hospitals, specialists, or geographical regions. The lack of
evidence systematically exposes patients to suboptimal,
ineffective, or harmful therapies and represents a
“profoundly serious moral problem” for current clinical
practice.® Despite an unprecedented investment of
resources in research focused on COVID-19, the inability
to answer basic clinical questions has persisted during the
pandemic. Many of the earliest clinical controversies
regarding the management of critically ill patients with
COVID-19, such as the optimal approach to non-invasive
respiratory support and the timing of tracheal intubation,
remain open to debate.

Relative to the challenge of designing a study to
evaluate a novel drug with unknown safety and efficacy,
comparing the effectiveness of clinically available
therapies might seem straightforward. Traditional
explanatory randomised trials, however, are poorly suited
to the evaluation of available therapies for two reasons.
First, the goals and design of explanatory trials do not
match the goal of evaluating the effectiveness of available
therapies—particularly when rapid evaluation is needed
during a pandemic. Second, the regulatory intensity of
patient protections in explanatory trials might be overly
rigorous when applied to the evaluation of clinically
available therapies, for which the risk to participants is
nearly identical to that encountered as part of routine
clinical care.

Explanatory trials typically use research personnel and
data systems that are entirely separate from the personnel
and data systems of clinical care. This approach is
expensive and time-consuming, and most explanatory
trials in the critical care setting are often unable to enrol
more than a few patients per month. Although ideal for
tightly controlled drug discovery trials, this inefficiency is
problematic during a pandemic when clinicians have
urgent questions about the safety and efficacy of therapies
that are already being given to patients as part of routine
clinical care. Furthermore, enrolment in explanatory
trials of carefully selected populations of patients to
determine whether a therapy can work under idealised
conditions might result in a highly selected trial
population that is not representative of the full range of
patients treated in usual care. Clinicians might question
whether trial results apply to patients who they treat in
routine clinical care, particularly those intentionally

excluded from trials. Finally, some studies of available
therapies compare two active therapies (comparative
effectiveness research)—eg, trials that compare different
anticoagulation strategies among patients admitted to
hospital with COVID-19.” In these trials, the differences
between two active therapies might be smaller than the
difference between a novel drug and placebo, but these
small differences might be clinically important, especially
when clinicians must choose one of the available options
and the population that could receive the therapy is large.
Detecting these small differences might require trials
many times larger than can be feasibly completed on a
timescale that is relevant for a pandemic using traditional
explanatory trial methods.

Explanatory research methods are designed around the
principles of protecting patients from a therapy with
unknown safety and efficacy profiles. For drug discovery
trials, in which the trial involves administering a therapy
that the patient could not receive in routine care, trial
participation presents a unique set of risks and benefits
to patients. In this setting, conducting a thorough
consent discussion accompanied by a witnessed signing
and attestation of a written informed consent document
is appropriate.” The risks to patients are usually lower in
studies of approved medications or interventions with
known benefits and risks. Furthermore, when the
treatments are the same as those that the patient would
receive in usual care, the risks of research participation
might not be substantially different from the risks of
routine clinical care. In this setting, completing a lengthy
consent process seems inconsistent with the risk
presented by a therapy that might be provided to patients
in adjacent rooms with no discussion of risks or benefits.

Pragmatic trials

Increased generalisability and efficiency

Pragmatic trials were first envisioned 50 years ago to
obtain real-world evidence to complement the evidence
on efficacy produced by explanatory trials.” Whereas
explanatory trials evaluate whether a therapy can improve
outcomes, pragmatic trials evaluate whether a therapy
does improve outcomes in actual practice (effectiveness).
Every aspect of clinical trial conduct (eg, eligibility
criteria, delivery of the trial intervention, or follow-up)
exists on a spectrum from explanatory to pragmatic
(table 1), with the primary effects of pragmatic trial
design features being increased generalisability and
efficiency (figure 1).**** Some trials adopt a mix of
pragmatic features (eg, broad eligibility criteria) and
explanatory features (eg, frequent blood sampling for
biomarker measurement).

The generalisability of pragmatic trial results stems
from the enrolment of the range of patients who are
likely to receive an intervention in routine clinical
practice and the delivery of trial interventions in a
manner that is similar to delivery in routine care.
Pragmatic trials obtain representative patient populations
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Explanatory trials

Pragmatic trials

Patient population

Inclusion criteria are tight, often with multiple exclusion criteria, intended to minimise

the number of patients needed to detect a treatment effect, including any of the
following approaches:
« Creating a homogeneous trial population (to minimise statistical noise)

« Enrolling patients who are likely to respond to the treatment (predictive enrichment)

« Enrolling patients who are likely to experience the primary outcome (prognostic
enrichment)

« Excluding patients who are expected to have poor adherence to treatment or
follow-up

« Excluding patients with comorbidities that might lead to poor outcomes through
mechanisms other than those targeted by the trial intervention (competing risks)

Inclusion criteria are broad, with few exclusions;
trial population tends to be larger and more
similar to those who receive treatment as part of
usual care

comorbidities

Recruitment and

enrolment clinicians

Delivery of

intervention usual care, including the following approaches:

to ventilator titration for enrolled participants)

done by emergency medicine physicians in routine care)

Follow-up
« Additional research visits

mitigate their severity

Primary outcome

study-specific imaging, biopsies)

« Excluding patients at high risk of adverse events on the basis of their age or

Screening and enrolment are conducted by a research team, separate from treating

Intervention is delivered by the research team in a way that differs from delivery in
« Providing additional study-specific resources (eg, a study physician dedicated solely

« Providing substantial levels of trial-specific training on the delivery of the
intervention beyond what would be available during future clinical use

« Using experts to deliver the intervention (eg, using plastic surgeons in a trial that
compares available techniques for repairing lacerations even though this is normally

« Incorporating additional measures to improve adherence to treatment
« Incorporating co-interventions into the protocol to minimise variability

Follow-up is more intense than would occur in usual care, and can include:

« Follow-up phone calls to increase treatment adherence or measure outcomes
« Clinical visits triggered by study outcomes or adverse events in a way that might

Outcomes might not be relevant to patients (eg, surrogate outcomes, biomarkers,
laboratory or radiographic outcomes) or might require testing that would not occur in
usual care (adjudication of the primary outcome(s) by a blinded panel of experts,

The considerations presented here are adapted from the PRagmatic Explanatory Continuum Indicator Summary 2 (PRECIS-2) tool,*® which can be used to aid design decisions
consistent with the intended purpose of a trial. This validated tool has nine domains—eligibility criteria, recruitment, setting, organisation, flexibility (delivery), flexibility
(adherence), follow-up, primary outcome, and primary analysis—scored from 1 (very explanatory) to 5 (very pragmatic) to facilitate design decisions.

Screening (identification of trial candidates) and
enrolment are conducted by treating clinicians
(embedded in routine care)

Intervention is delivered in the way that it would
be delivered as part of usual care outside of a trial
(eg, by treating clinicians without any additional
trial-specific resources or training)

Treatment and follow-up are performed as they
would be in usual care with minimal (if any) trial-
specific follow-up

Patient-centred outcomes are routinely available
from data collected as part of usual care (eg,
mortality, intubation, hospital admission)

Table 1: Design and conduct of pragmatic versus explanatory trials for acute care research

by using broad inclusion criteria and minimising
exclusions. For some interventions, the method of
delivery might have an equally important effect on
generalisability. For instance, if the trial intervention
requires intensive study-specific resources (eg, research
staff performing ventilator titration every 10 min) or
expertise that is unlikely to be available during clinical
care (eg, using plastic surgeons in a trial that compares
available techniques for repairing lacerations even
though emergency medicine clinicians most commonly
repair lacerations), an explanatory trial might over-
estimate the benefits or underestimate the risks of the
intervention when used in routine care. Pragmatic trials
provide more generalisable treatment effect estimates
because the trial intervention is delivered by the same
clinicians who would administer the therapy in routine
care. For interventions that do not require substantial
resources or expertise (eg, administration of a pill or a
one-time intravenous injection), the means of delivery
(by research staff or treating clinicians) might be less
important for generalisability.

www.thelancet.com/respiratory Vol 10 July 2022

Some features of pragmatic trial design increase both
generalisability and trial efficiency. Embedding
intervention delivery into routine clinical care might
improve generalisability while also enabling research
staff to focus on other aspects of trial conduct. However,
other domains of pragmatic trial design (table 1) are
focused almost entirely on efficiency. Streamlined data
collection is a frequently referenced aspect of pragmatic
trials. For a pragmatic trial, determining the
effectiveness of trial therapies on a clinical outcome
might be its sole goal. This is particularly true for
pragmatic trials evaluating available therapies for which
mechanisms of action and side-effect profiles are well
known. Therefore, pragmatic trials might prioritise
collection of the smallest number of variables needed to
definitively answer the primary study question, and
commonly include simple, patient-oriented outcomes
such as mortality, which are readily available from
clinical data. Using routinely collected clinical variables
as trial outcomes creates the opportunity to conduct
automated abstraction of data from electronic health
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Figure 1: Enrolment and intervention delivery in explanatory and pragmatic trials

This figure serves to highlight the differences between explanatory and pragmatic trials (green arrows) and how they impact routine clinical care (black arrows).

(A) Explanatory trials. Many hospitals do not have research teams capable of conducting explanatory clinical trials (community hospital, top). When there is
uncertainty regarding the relative effectiveness of two therapies, arbitrary variation develops as part of usual care in the community hospital setting. Some treating
clinicians (purple) choose to use one therapy (therapy A) as part of usual care and others choose to use a different therapy (therapy B). Because this practice, which
applies to all patients (grey), is not incorporated into a clinical trial, it does not generate generalisable knowledge. Conversely, in hospitals capable of conducting
explanatory trials (research hospital, bottom), members of a dedicated research team (red) perform screening, enrolment, randomisation, intervention delivery,

and outcome assessment among a carefully selected, homogeneous group of patients (blue) while excluding most of the patients receiving those therapies as part of
usual care (green and orange). Explanatory trials are typically underpowered to detect differences in patient-centred outcomes such as mortality, and therefore focus
on biomarkers or other surrogate outcomes. (B) Pragmatic trials. In contrast to the explanatory trial, pragmatic trials embed screening, enrolment, intervention
delivery, and outcome assessment into routine clinical care. Using these efficient methods, pragmatic trials can enrol enough patients to detect differences in
patient-centred outcomes (eg, mortality), and by enrolling all patients receiving the therapy as part of clinical care (blue, green, and orange patients at community
and research hospitals), pragmatic trials provide generalisable results. While some pragmatic trials such as the RECOVERY trial also leverage a platform design (to cycle
in and out proposed interventions using a shared trial infrastructure) or Bayesian sequential analysis (to ensure that enrolment is continued until trial evidence is
definitive for effectiveness or futility), these aspects of trial design can be combined with both pragmatic and explanatory trials. Furthermore, the separate research
teams employed in explanatory trials might be the ideal method of evaluating trials of novel therapies for which the safety profile is unknown.
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records,* rather than relying on the resource-intense
process of primary data collection solely for research.
Large health systems and countries with unified
electronic health records have unique opportunities to
conduct trials using automated extraction of trial data,
particularly when paired with comprehensive vital
status registries.” Most research networks are limited
by a lack of interoperability between electronic health
record systems at various sites,*® but some recent
pragmatic trials have used research staff to deliver study
interventions and have then collected data from pre-
existing, prospective, observational patient registries
that are already tracking long-term outcomes among the
trial population.”* By prioritising efficiency, however,
pragmatic trials might miss opportunities to understand
the heterogeneity of treatment effect or mechanism of
the intervention, particularly when collection of
outcomes is limited to data from electronic health
records or outcome registries.” Furthermore, collection
of data outside of usual care, such as patient-reported
outcomes and social determinants of health, might be
difficult in a pragmatic trial.

Large pragmatic trials were uncommon in the acute
care setting until recently (table 2).**#* Pre-pandemic
examples of pragmatic trials in acute care research
include trials wusing treating clinicians to enrol,
randomise, and deliver study interventions for the
investigation of emergency tracheal intubation,**
cluster-randomised trials using electronic health records
to enrol patients and control the choice of balanced
crystalloids or saline,®** a registry-based cluster-
randomised trial comparing the method of stress ulcer
prophylaxis among mechanically ventilated patients,”
and a trial using prognostic models in electronic health
records to identify patients with impending acute renal
failure and to randomly notify half of clinicians.”

Implications for human research protections

Although some aspects of pragmatic trial design could be
used with traditional written informed consent, many
recent pragmatic trials have used alterations or waiver of
informed consent, prompting questions about the
adequacy of human research protections in such trials.
Although acute care research presents unique challenges
to the protection of human participants, the principles
for the ethical conduct of research are the same as in
other types of human research and include:* (1) informed
consent; (2) respect for potential and enrolled participants
(eg, confidentiality, welfare, and withdrawal); (3) social
and scientific value; (4) scientific validity (including
equipoise); (5) favourable risk-benefit ratio; (6) indepen-
dent review by an institutional review board; and (7) fair
participant selection. Informed consent receives the
most attention and consumes the most time and
resources of study staff.”** Informed consent requires
patients or their proxies to understand the purpose,
procedures, risks, benefits, and alternatives to the
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proposed research, and its bearing on their clinical
situation before making a voluntary and uncoerced
decision about whether to participate.”? Although the
documentation of informed consent is often a point of
focus, the presence of a signed consent form does not
guarantee that an adequate informed consent process
was completed.

Furthermore, informed consent alone is not sufficient
to protect human participants, and is not required in all
cases.?*¥#0-525% Congent practices vary by country, but
most have mechanisms to waive or alter informed
consent for research that involves no more than minimal
risk to patients and research focusing on life-saving
interventions for which consent is not feasible and
available treatments are unsatisfactory (eg, if the patient
is unconscious and the time window for intervention is
too short to contact surrogates).” The process of waiving
consent for emergency interventions might involve other
methods to demonstrate respect for patient autonomy
and welfare, such as community consultation (obtaining
involvement from community stakeholders during trial
design and conduct), public disclosure of a planned trial
(general notification to community members that they
might be enrolled in a trial if they become critically ill
and consent is not feasible), or contacting the patient or
surrogate at the earliest possible opportunity for delayed
consent or notification of enrolment.***

The ethics of alteration or waiver of consent for pragmatic
trials have received considerable attention.”*®* Much of
the debate focuses on how the risk of research is assessed
in clinical trials. When trials evaluate novel therapies (eg, a
new surgical technique) or therapies with substantial prior
evidence of superiority, trial participation includes clear
potential risks and benefits. However, for two existing
interventions already in common clinical use, when both
are considered usual care and neither is known to be
superior, some researchers and bioethicists have proposed
that there is no difference between the risk of being
randomly assigned to one of the two interventions and the
risk of receiving one in usual care, in which the choice
between the two therapies is made arbitrarily on the basis
of preferences of the treating clinicians.”**% Others have
proposed that being randomly assigned in a study, by
definition, involves more risk than routine care because
some patients will receive an intervention that is different
from the intervention(s) that they would otherwise have
received outside of the study.*® Commentators following
this line of reasoning have pointed out that outcomes for
many comparative effectiveness trials are major morbidity
outcomes or mortality, highlighting the researchers’
hypothesis that there might be substantial risk differences
between the two therapies. An additional controversy
stems from the definition of usual care™ For many
comparative effectiveness questions, there might be
considerable variability in provider practice at the
population level, with more uniformity at local levels with
specific clinicians, units, or hospitals having strong
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Study population and Interventions and study type  Sample size Duration Outcomes Findings
enrolment
Explanatory acute care trials
Trial of 12 mL/kg vs Highly selected population of Traditional ventilator 861 patients randomly 3 years Primary outcomes: Ventilation with lower
6 mL/kg tidal volume  patients (=18 years) with ARDS management (an initial tidal assigned (1:1) to (287 patients per  death before discharge  tidal volumes reduced
positive-pressure recruited by a dedicated research  volume of 12 mL/kg ideal traditional ventilator year) home and numberof ~ mortality
ventilation for team at multiple sites inthe USA  bodyweight) versus ventilation ~ management (n=429) ventilator-free days
treatment of acute with a lower tidal volume or ventilation with a from day 1 to day 28;
lung injury and ARDS (6 mL/kg ideal bodyweight); lower tidal volume additional outcomes
(ARMA)“ protocol specified tight control  (n=432) included extensive
of all ventilator management physiological data and
and co-interventions such as biomarkers
ventilator weaning; multicentre,
randomised controlled trial
Efficacy and safety of  Highly selected population of Human activated protein C 1696 patients randomly 3.5 years Primary outcome: Drotrecogin alfa
drotrecogin alfa patients (=18 years) with sepsis, drotrecogin alfa (activated; assigned (1:1) to (565 patients per  mortality at 28 days; (activated) did not
(activated) in adult shock, and clinical evidence of 24 ug/kg per h for 96 h) versus  drotrecogin alfa (n=851) year) plasma protein Clevels  significantly reduce
patients with septic ~ hypoperfusion recruited by a placebo; multicentre, or placebo (n=845) and SOFA score mortality
shock (PROWESS- dedicated research team at randomised, double-blind, obtained daily for
SHOCK) trial* multiple sites in several countries  placebo-controlled trial 7 days
Fluids And Catheters  Highly selected population of Fluid-management with lower 1000 patients randomly ~ 5-5years Primary outcome: Conservative use of
Treatment Trial patients (=13 years) with ARDS (conservative use of fluids) assigned (1:1) to (182 patients per  death before discharge  fluids did not reduce
(FACTT)® recruited by a dedicated research  versus higher (liberal use of conservative fluid year) home within the first mortality but was
team at multiple sites in North fluids) intravascular pressure management (n=503) 60 days associated with more
America guided by a pulmonary artery or liberal fluid ventilator-free days;
catheter or a central venous management (n=497) pulmonary artery
catheter; protocol specified catheter-guided
tight control of fluid management did not
management in both groups; improve survival and was
multicentre, randomised trial associated with more
with a two-by-two factorial complications
design
Pragmatic acute care trials
Thrombus Aspiration  Patients (=18 years) with STEMI at  Manual thrombus aspiration 7244 patients randomly 3 years Primary outcome: all- ~ Thrombus aspiration
in ST-Elevation 31 centres enrolled within the followed by PCl versus PClonly; assigned (1:1) to manual (2414 patients cause 30-day mortality; before PCl reduced
myocardial infarction  existing Swedish Coronary intervention delivery thrombus aspiration per year) all outcomes from a mortality among
in Scandinavia Angiography and Angioplasty embedded into routine clinical ~ and PCI (n=3621) or PCI pre-existing registry patients with STEMI
(TASTE) trial*® Registry with broad eligibility care; multicentre, open-label,  only (n=3623)
criteria; enrolment embedded randomised controlled trial
into routine clinical care
Corticosteroid Patients (judged to be =16 years)  48-h infusion of 10008 patients 5years Primary outcomes: Corticosteroid use after
Randomisation After  with head injury and coma enrolled  methylprednisolone or randomly assigned (1:1) (2002 patients death at 2 weeks and head injury increased
Significant Head within 8 hours of injury at placebo; treatment embedded  to high-dose per year) death or disability at mortality
injury (CRASH) trial* 239 hospitals from 49 countries into routine clinical care; corticosteroids 6 months
with broad eligibility criteria; multicentre, randomised, (n=5007) or placebo
enrolment embedded into routine  double-blind, placebo- (n=5001)
clinical care controlled trial
Isotonic Solutions All patients (=18 years) admitted  Physiologically balanced 15802 patients 2 years Primary outcome: Use of balanced
and Major Adverse to one of five ICUs at an academic  isotonic crystalloids (lactated randomly assigned (7901 patients major adverse kidney  crystalloids reduced the
Renal events Trial medical centre during the study Ringer’s solution or Plasma- (according to peryear) event within 30 days rate of death from any
(SMART)® period; enrolment, intervention Lyte A, according to treating randomisation unit) to (composite of death cause, new renal-
delivery, and outcome assessment  clinician’s preference) versus balanced crystalloids from any cause, new replacement therapy, or
using electronic health records 0-9% saline; intervention (n=7942) or saline renal-replacement persistent renal
delivery embedded into routine  (n=7860) therapy, or persistent  dysfunction
clinical care; open-label, cluster- renal dysfunction)
randomised, multiple-crossover
trial
ARDS=acute respiratory distress syndrome. ICU=intensive care unit. PCl=percutaneous coronary intervention. SOFA=Sequential Organ Failure Assessment. STEMI=ST-segment elevation myocardial infarction.
Table 2: Examples of pre-pandemic explanatory and pragmatic acute care trials
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historical preferences for a particular therapy. Some
researchers and bioethicists suggest that a lack of evidence
of superiority and variability in practice at the population
level is a sufficient demonstration of equipoise, whereas
others would insist that equipoise requires variability in

provider practice at every level of practice.”

Lessons from trials of hydroxychloroquine for
COVID-19

Early in the pandemic, hydroxychloroquine was identified
in the USA and the UK as a potential therapy for patients
admitted to hospital with COVID-19. The way in which
the two countries used and evaluated the safety and
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effectiveness of this available medication, however,
serves to demonstrate many of the key differences
between explanatory and pragmatic clinical trial methods
(table 3).77

In the USA, knowledge gaps regarding hydroxy-
chloroquine and other available therapies led to
two parallel and sometimes conflicting responses: rapid
deployment of explanatory randomised trials and
widespread variation in treatments provided to patients
off label. Within weeks of the first death in the USA
attributed to COVID, the ORCHID trial was designed,
federally funded, and approved by the US Food and Drug
Administration (FDA) and a central institutional review
board with unprecedented speed.” Dedicated research
staff screened, obtained consent, and randomly assigned
patients, performed daily assessments for adherence to
trial therapy and adverse events, and manually collected
study outcomes by reviewing electronic health records
and making follow-up phone calls. Delivery of the study
intervention (hydroxychloroquine vs placebo) was
blinded to maximise the chances that differences
observed between groups were due to hydroxychloroquine.
Although enrolment was extremely rapid for an
explanatory trial, the effort required by research teams to
screen, approach, enrol, and monitor patients resulted in
a mean enrolment of only one to two patients per week at
each of the 34 participating hospitals, despite high
volumes of patients with COVID-19. The trial was
stopped on June 19, 2020, after enrolment of 479 patients
when the data and safety monitoring board determined
that the trial was unlikely to show efficacy for the chosen
outcome of clinical status at 14 days. This decision was
also informed by new evidence from other studies
suggesting that hydroxychloroquine was not effective.”
Although the results from these 479 patients contributed
to the strong evidence base that hydroxychloroquine is
not an effective therapy for COVID-19, a much greater
number of patients, estimated to be in the hundreds of
thousands, were treated with hydroxychloroquine as part
of clinical care while the trial was being conducted,” with
the potential risks (and benefits) of the drug, and with
minimal, if any, contribution to knowledge for the care of
future patients.

During the same period in the UK, the National
Health Service (NHS) designed the RECOVERY trial.”
Like ORCHID, this trial aimed to compare the
effectiveness of available therapies for COVID-19. The
RECOVERY investigators chose to use a radically
different, pragmatic approach to the study of hydroxy-
chloroquine. At the direction of the NHS, hospitals
discouraged the use of hydroxychloroquine outside of
trials, instead encouraging clinicians to enrol patients
in the RECOVERY trial to facilitate rapid generation of
evidence. Health system leaders set a target of enrolling
60% of all patients admitted to hospital with COVID-19
into the RECOVERY trial.” To facilitate rapid enrolment,
the trial was approved with an alteration of informed
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ORCHID trial

RECOVERY trial

Design Explanatory Pragmatic

Patient population Patients admitted to hospital with

COVID-19

34 academic medical centres

COVID-19
Study setting

Patients admitted to hospital with

176 hospitals (range of urban or rural,

academic or community hospitals)

Intervention(s) Hydroxychloroquine

Hydroxychloroquine, corticosteroids,

lopinavir-ritonavir, azithromycin,
tocilizumab, convalescent plasma

Control Placebo (blinded)

Screening and Research team

enrolment

Consent Research team using seven-page

informed consent document

Drug delivery Investigational pharmacy (placebo-

controlled)

Usual care (unblinded)

Treating clinicians

Treating clinicians using one-page
consent document

Clinical pharmacy

Safety monitoring

Data collection

Patients enrolled from
March 2020 to

June 2020*7
(proportion of
reported cases)””

Results

Daily assessments by research staff
during the intervention period;
electrocardiography according to
protocol; systematic collection of safety
outcomes

Manual collection with follow-up phone
calls

479 patients (1 in 5000 of the
2.2 million cases reported in the USA)

Hydroxychloroquine is highly unlikely to
improve clinical status at 14 days after
initiation of treatment

Patients monitored as they would be in
usual care; no study-specific adverse
event monitoring; systematic collection
of safety outcomes”

Limited to in-hospital outcomes
available in electronic health records

11874 patients* (1in 25 of the
300000 cases reported in the UK)

Hydroxychloroquine, lopinavir-ritonavir,
azithromycin, and convalescent plasma
are highly unlikely to improve mortality;

dexamethasone and tocilizumab

improve m

ORCHID=0Outcomes Related to COVID-19 Treated With Hydroxychloroquine Among Inpatients With Symptomatic

ortality

Disease. RECOVERY=Randomised Evaluation of COVID-19 Therapy. *Enrolment continues in the RECOVERY trial, which

had enrolled more than 45 000 patients as of May 31, 2022.

Table 3: Comparison of ORCHID and RECOVERY trials in patients with COVID-19

consent, allowing screening, enrolment, randomisation,
and intervention delivery to be embedded within routine
care by the very large pool of treating clinicians (as
opposed to the small pool of research staff available only
at some NHS hospitals). Consent for participation in
the trial was obtained by clinical personnel using a one-
page document. The primary outcome, 28-day mortality,
was routinely collected as part of usual care, and the
small number of variables collected for the trial were
extracted from electronic health records. Using these
methods, RECOVERY  enrolled approximately
11000 patients between March 25 and June 5, 2020.”
This was about 23 times as many patients as the
ORCHID trial enrolled during the same period,*””
despite case counts being approximately a tenth of those
of the USA” Given the large number of patients
enrolled, RECOVERY was able to provide definitive
evidence that hydroxychloroquine did not improve
survival for patients with COVID-19 (figure 2).5327278%0-52
The NHS rapidly put these results into practice, and by
June 16, 2020, the UK Medicines and Healthcare
products Regulatory Agency had instructed “clinical
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Figure 2: Explanatory and pragmatic trials of hydroxychloroquine in COVID-19

Five trials (three explanatory and two pragmatic) that randomly assigned at least 100 patients admitted to hospital with COVID-19 to hydroxychloroquine or a
control (placebo or usual care) are shown. Total enrolment by trial and treatment group are shown on the left; survival outcomes are included in the stacked bars
(orange, patients who died; blue, patients who survived). The ORs and 95% Cls for mortality for each of the five trials are shown on the right. The black vertical line
represents an OR of 1-0 (no effect) and the two adjacent grey dashed lines denote ORs of 0-7 (benefit from hydroxychloroquine) and 1-3 (harm from
hydroxychloroquine). Each of the pragmatic trials (RECOVERY and SOLIDARITY) enrolled more patients than the three explanatory trials (TEACH, COALITION, and
ORCHID) combined. COALITION=Safety and Efficacy of Hydroxychloroquine Associated With Azithromycin in SARS-CoV-2 Virus.* OR=o0dds ratio. ORCHID=Outcomes
Related to COVID-19 Treated With Hydroxychloroquine Among Inpatients With Symptomatic Disease.”? RECOVERY=Randomised Evaluation of COVID-19
Therapy.?**3 SOLIDARITY=Trial of Treatments for COVID-19 in Hospitalized Adults.* TEACH=Treating COVID-19 With Hydroxychloroquine.”

trialists using hydroxychloroquine to treat or prevent
coronavirus (COVID-19) to suspend recruitment of
further participants”.® Finally, whereas the ORCHID
trial was designed to answer only one question, the
RECOVERY trial has been able to rapidly enrol a
sufficient number of patients to provide evidence on a
range of proposed therapies, including corticosteroids,
azithromycin, and antivirals.*”  Progress in
understanding the effects of these therapies followed a
similar pattern to that for hydroxychloroquine, with
RECOVERY providing robust estimates of mortality,
whereas explanatory trials evaluating the same
questions enrolled far fewer patients and were unable to
provide results on the timescale needed during the
pandemic (figure 3).53325+

The widespread use of hydroxychloroquine outside of
clinical trials in the USA might have been amplified by
the substantial attention that it received in the press and
an emergency use authorisation from the FDA.®
However, lopinavir-ritonavir, azithromycin, and
tocilizumab were similarly administered to hundreds of
thousands of patients in the USA before any clinical trial
data were available to establish safety or efficacy as
treatments for COVID-19.” If the USA had, instead,
invested in large-scale pragmatic trials, many of these
patients could have been included in trials while others
were spared exposure to ineffective or potentially
harmful therapies.

Unresolved questions for pragmatic trials

The RECOVERY trial provided rapid evidence on the
effectiveness of corticosteroids and tocilizumab and the
ineffectiveness of hydroxychloroquine, lopinavir—ritonavir,
azithromycin, and convalescent plasma to clinicians
across the world as they learned how to treat a new disease,
probably saving thousands of lives.**"**”*" However, there
is no perfect trial design, and the RECOVERY trial also
highlighted potential challenges that will need to be
addressed if pragmatic trials are to be used more broadly
after the COVID-19 pandemic.

Embedding screening, enrolment, and randomisation
into routine clinical care in pragmatic trials in acute care
settings will often require alteration or waiver of consent.
As noted above, many researchers and bioethicists would
endorse an alteration or waiver of consent for comparative
effectiveness research evaluating two treatments that are
already in common clinical use with no evidence of
either being superior.®®¥® However, COVID-19
presented a situation involving a novel infectious threat
with no standards of care, making the risks and benefits
of randomisation to drugs approved for other uses hard
to assess. Questions remain about appropriate alterations
to consent forms and processes, as well as post-enrolment
notification practices, in these circumstances. Although
traditional explanatory approaches to informed consent
have been criticised for the length and readability
of informed consent documents and inadequate
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Figure 3: Explanatory and pragmatic trials of corticosteroids in COVID-19

Seven trials (five explanatory and two pragmatic) that randomly assigned patients admitted to hospital with COVID-19 to corticosteroids or control (placebo or usual
care) are shown. Total enrolment by trial and treatment group are shown on the left; survival outcomes are included in the stacked bars (orange, patients who died;
blue, patients who survived). The ORs and 95% Cls for mortality for each of the seven trials are shown on the right. The black vertical line represents an OR of 10 (no
effect). RECOVERY enrolled more than twelve times as many patients as the five explanatory trials combined. Furthermore, none of the explanatory trials was
sufficiently powered to demonstrate statistically significant results for mortality, and a meta-analysis combining all of the explanatory trials would still have failed to
conclusively demonstrate that corticosteroids improve mortality in COVID-19. CAPE COVID=Community-Acquired Pneumonia: Evaluation of Corticosteroids.*
CoDEX=COVID-19-associated ARDS Treated With Dexamethasone: Alliance Covid-19 Brasil 111 COVID STEROID=Hydrocortisone for COVID-19 and Severe Hypoxia.®
Steroids-SARI=Glucocorticoid Therapy for COVID-19 Critically Ill Patients With Severe Acute Respiratory Failure.® DEXA-COVID19=Efficacy of Dexamethasone
Treatment for Patients With ARDS Caused by COVID-19.*” OR=0dds ratio. RECOVERY=Randomised Evaluation of COVID-19 Therapy.®** REMAP-CAP=Randomized,
Embedded, Multifactorial Adaptive Platform Trial for Community-Acquired Pneumonia.®

comprehension by enrolled participants,”” the use of
treating clinicians to obtain consent for pragmatic trials
could raise concerns regarding the lack of training of
these clinicians in protections for human participants
and the potential risk for therapeutic misconception (in
which patients and families do not appreciate or
understand that trial participation advances ends other
than care).”

Although there is considerable interest in the conduct of
pragmatic trials that embed aspects of trial procedures
into electronic health records, this approach depends on
the completeness and validity of electronic health record
data. The validity of electronic health record data might be
high for some conditions such as stroke and acute
coronary syndrome and low for others such as acute
respiratory distress syndrome.”* Furthermore, depending
on the informatic tool used, data might not be available in
real time, raising concerns about safety monitoring and
adverse event reporting.

Finally, most pragmatic trials are not blinded owing to
the complexity of masking treatment assignment for an
intervention that is delivered as part of routine clinical

www.thelancet.com/respiratory Vol 10 July 2022

care. It is generally argued that blinding is less important
for objective outcomes such as mortality, the outcome of
the RECOVERY trial.” However, the lack of blinding can
introduce operational biases, such as differential receipt
of co-interventions, which might cause differences in
outcomes unrelated to the assigned intervention.”
Although treatment adherence and crossover were
not major issues in RECOVERY, embedding trial
interventions into usual care might also result in trials
with poor adherence and high rates of crossover that
could interfere with interpretation of trial results.”*

Recommendations for acute care research

The RECOVERY trial has demonstrated the power and
efficiency of pragmatic trials for acute care research
during a pandemic, while simultaneously raising
questions about unblinded trials and the balance between
respecting patient autonomy and facilitating beneficial
research. Below, and in tables 4 and 5, we summarise our
recommendations regarding the clinical questions that
are (and are not) well suited to pragmatic trial designs,
and the barriers that must be addressed to facilitate more
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Suggested trial design

Comparative effectiveness research
comparing two standard-of-care therapies
(eg, anticoagulation strategies)

Evaluation of a medication that is already in
common clinical use but not approved for
the studied indication (off-label), compared
with a control (usual care or a placebo)

Evaluation of a medication that is
approved for another indication but is not
approved or already in common clinical
use for the studied indication

Evaluation of a novel, unapproved
treatment

Evaluation of a complex or time-intensive
intervention that is not in clinical use (eg,
a novel mode of ventilation that requires

frequent assessments and titration)

Pragmatic trial suggested; trial represents minimal additional
risk beyond those of routine clinical care

Pragmatic trial preferred; trial represents minimal additional
risk beyond those of routine clinical care

Explanatory trial preferred; trial represents substantial risks to
participants beyond those of routine clinical care and requires
traditional informed consent and adverse event monitoring;
however, efficiency could be improved by transitioning to a
more pragmatic design as safety data become available from
early participants, which could be accomplished using pre-
planned adaptive trial designs (similar to the seamless phase
2/3 designs used in drug development trials)

Explanatory trial suggested; benefits and risks of treatment are
unknown; trial represents substantial risks to participants
beyond those of routine clinical care and requires traditional
informed consent and adverse event monitoring

Explanatory trial suggested; benefits and risks of treatment are
unknown; trial represents substantial risks to participants
beyond those of routine clinical care and requires traditional
informed consent; intervention fidelity and patient safety
require additional resources that are unlikely to be present in
routine clinical care

Table 4: Recommended use of pragmatic and explanatory trial designs for particular clinical scenarios

Rationale

Assess the risk of research relative to the risk
of routine clinical care

Allow alteration or waiver of consent for
trials comparing therapies that patients
would receive as part of routine clinical care

Define usual care on the basis of provider
practice for similar patients or settings at a
population level

Develop new methods of demonstrating
respect for patients and families in
pragmatic trials with greater than minimal
risk where consent is impractical

Invest in bioinformatics tools for electronic
health system interoperability and
automated information technology tools
within electronic health records to facilitate
screening, enrolment, and data abstraction

Create incentives for health systems and
researchers to improve patient outcomes
through the conduct of embedded
pragmatic trials evaluating interventions
commonly used in clinical care

Critically ill patients are at risk of serious outcomes, including
death, as a consequence of their acute illness and
comorbidities; human research protections should focus on
additional risk created by study interventions or other study
procedures; inappropriately attributing risks arising from a
patient’s acute clinical scenario to interventions provided in
research studies prevents potentially beneficial research and
could harm patients

If all trial interventions are commonly used in usual care and
patients are likely to be exposed to a therapy regardless of
trial participation, randomisation represents a minimal
incremental risk to participants

If there is no evidence of superiority between two given
interventions and there is provider practice variability at the
population level for similar patients in similar settings, this
would represent sufficient equipoise to allow enrolment at any
site, not just those already using a mix of the studied therapies

Protecting patients might require novel methods to show
respect for people when consent cannot be obtained without
impeding potentially beneficial research; these methods
could include community consultation, public disclosure, and
patient or family notification®®

Improving the efficiency of pragmatic trials will facilitate the
generation of evidence to improve the care of future patients

Investments will be needed to engage all stakeholders to
show that arbitrary variation in the absence of evidence hurts
patients, whereas structured variation through pragmatic
trials holds the potential to help patients

Table 5: Recommendations to facilitate conduct of pragmatic trials in acute care
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widespread adoption of pragmatic trials in post-pandemic
acute care research.

We believe that highly efficient, pragmatic trials, such as
RECOVERY, are ideal for comparative effectiveness
research evaluating therapies that are already in common
clinical use (eg, different anticoagulation strategies among
patients admitted to hospital with COVID-19).” Although
research regulations in many countries already allow
alteration or waiver of consent for various types of
minimal risk research, debate continues in some countries
over how to define and operationalise the concept of
minimal risk for comparative effectiveness research. For
the evaluation of readily available therapies with a low
risk of adverse events, such as hydroxychloroquine,
azithromycin, and convalescent plasma, we argue that the
conduct of pragmatic trials with alteration of consent (as
in RECOVERY) is preferable to widespread clinical use
outside of clinical trials. A much smaller proportion of
patients were exposed to ineffective therapies such as
hydroxychloroquine in UK hospitals (inside or outside of
the RECOVERY trial) than were exposed to those therapies
in routine care during the same period in the USA. We
believe that the most ethical system of research and
clinical care is one that minimises the number of patients
exposed to ineffective therapies, efficiently identifies
effective therapies, and ensures that effective therapies are
administered to future patients. It is notable, therefore,
that research regulations in many countries, including the
USA, would not have allowed the approaches to enrolment
and monitoring that were used in RECOVERY. In our
view, it would have been advantageous for countries such
as the USA to consider using alterations of consent to
facilitate the conduct of pragmatic trials and, when
possible, to avoid the widespread use of unproven
therapies in routine clinical care.

Conversely, the pragmatic approach to consent and
adverse event monitoring, and the lack of blinding used
in RECOVERY, might not be rigorous enough to evaluate
novel, unapproved medications with less well described
safety profiles such as those studied in the recently
completed monoclonal antibody arm of RECOVERY.”
We believe that exposing patients to therapies with
unknown risks and benefits that they could not have
received as part of usual care requires the intense patient
protections afforded by explanatory trials to ensure the
safety of prospective participants. Furthermore, trials
that could be used as evidence for the approval and
marketing of a novel therapy should include rigorous
efforts to prevent bias (eg, blinding) and evaluate for
unexpected side-effects (intensive monitoring for adverse
events) to ensure definitive trial results and to protect
future patients who might receive the studied medication
as part of clinical care after approval. Future trials of
novel therapies could benefit, however, from combining
aspects of pragmatic trials such as RECOVERY
(eg, screening, intervention delivery, and outcome
assessment) with stronger protections from traditional,
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explanatory trials (eg, blinding and intensive safety
monitoring).

Additional ways to overcome barriers to the adoption of
pragmatic trial methods include improved assessment of
risks in clinical trials and a standardised approach to
establishing usual care. For many countries, conducting
any pragmatic trial would require regulatory changes to
the way in which risk of trial participation (vs the risk of
routine clinical care) is assessed. We believe that an acute
care trial evaluating treatments that patients are likely to
receive as part of usual care adds little, if any, risk to the
participant, and an alteration or waiver of consent should
be considered when consent is impracticable. For trials
using a waiver of consent, researchers and regulatory
agencies should actively engage with patients and
families to explore alternative methods of showing
respect for participants that also facilitate beneficial
research (eg, community consultation, pre-enrolment
public disclosure, and post-enrolment notification). For
comparative effectiveness research, we also suggest that
usual care should be defined on the basis of provider
practice variability within a geographical region
(eg, country or large regional health-care system) for
similar patients in similar settings. If, for example, some
hospitals use a mix of therapy A and therapy B, while
other hospitals give every patient therapy A, and others
give every patient therapy B, we suggest that this
represents equipoise that would be sufficient to allow the
conduct of a trial comparing therapy A and therapy B at
any of these hospitals, and not just those already using a
mix of the two therapies.

Embedding pragmatic trials into clinical care will also
require improved incentives for health-care systems to
enhance clinical outcomes through participation in
research evaluating therapies already in common clinical
use.”™ The conduct of pragmatic trials would be further
facilitated by addressing challenges with electronic health
system interoperability and developing information
technology tools for trial screening, enrolment, and data
extraction, including consideration of patient-reported
outcomes. Finally, embedding pragmatic trials into
clinical care will require engagement from many relevant
stakeholders, including patients, families, health system
leaders, clinicians, researchers, experts in human
participant protection, and funding agencies, to develop a
shared understanding. Arbitrary variation in provider
practices in usual care could harm patients, whereas
structured variation through pragmatic trials is unlikely
to increase risks to the patients, holds the potential to
improve outcomes by generating new evidence, and
facilitates the rapid dissemination and adoption of new
findings.

Conclusions

Although explanatory trials are ideal for the evaluation
of novel therapies, pragmatic trial methods such as
those used for the RECOVERY trial have the potential to
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Search strategy and selection criteria

We searched PubMed for articles published from Jan 1, 2020,
to Dec 13, 2021, using combinations of the search terms
“pragmatic”, “explanatory”, “comparative effectiveness”,
“waiver of consent”, “alteration of consent”, “minimal risk”,
“"hydroxychloroquine”, “recovery”, “ethics AND acute care
research”, “ethics AND comparative effectiveness”,
“pragmatic AND (COVID-19 OR SARS-CoV-2)”, and
“explanatory AND (COVID-19 OR SARS-CoV-2)". Only articles
published in English were included. Although this Personal
View represents the opinions of the authors and is not
intended as a systematic review, the PubMed search was used
to generate the final reference list and focused on articles
with relevance to the topics covered in this paper: the impact
of provider practice variation on clinical outcomes, the ethics
of acute care research, and the use of pragmatic and
explanatory trial designs for comparative effectiveness
research. Preprints relevant to the aims of the paper were
considered; publication details were updated as the paper was
revised and prepared for publication.

"o

increase considerably the efficiency and generalisability
of acute care clinical trials and provide definitive
evidence for many commonly used treatments during
and after the COVID-19 pandemic. Broader adoption of
pragmatic trial methods to definitively assess commonly
used treatments will require alignment of incentives for
health-care systems, engagement from many relevant
stakeholder groups, and improved regulations for
human research protection, matching the intensity of
the protections to the risk attributable to enrolment in
the trial.
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