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Abstract

Evidence from clinical trials should contribute to informed decision making and a learning health
care system. People frequently, however, find participating in clinical trials meaningless or
disempowering. Moreover, people often do not incorporate trial results directly into their decision
making. The lack of patient centeredness in clinical trials may be partially addressed through trial
design. For example, Bayesian adaptive trials designed to adjust in a pre-specified manner to
changes in clinical practice could motivate people and their health care providers to view clinical
trials as more applicable to real-world clinical decisions. The way in which clinical trials are
designed can transform the evidence generation process to be more patient centered, providing
people with an incentive to participate or continue participating in clinical trials. In order to
achieve the transformation to patient-centeredness in clinical trial decisions, however, there is a
need for transparent and reliable methods and education of trial investigators and site personnel.
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Introduction

Activated and engaged people are empowered to meaningfully participate in their health
care.' When it comes to research, however, people generally participate passively in the
learning process; participants usually are involved in clinical trials merely as human subjects
rather than as engaged stakeholders. A more patient-centered approach to participant
involvement in outcomes research has been proposed, which would lead to the
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empowerment of participants throughout the research process.ii Study design elements of
clinical trials intended for regulatory approval of drugs and health care technologies,
however, traditionally do not reflect a patient-centered approach.

Meaningful participant involvement to help produce and disseminate relevant evidence for
decision making is made more difficult when the clinical trial experience falls short of the
participant’s initial expectations. Individuals may feel comfortable with their participation
initially, but may become unsure of their involvement later as they progress through the
trial. For instance, although participants in cancer trials are satisfied with their medical care,
they are disappointed not to learn more about their disease through their involvement in
research, and they find that trial participation takes more time and effort than they thought it
would.lil As a result, the application of a patient-centered approach requires more than
identifying people who are willing to participate in trials. Many people are, at least in
theory, willing to participate in research if the study is convenient and if they are informed
of study results.V

There is no single answer to addressing the divide between expectations and the reality of
clinical trial participation. Therefore, improvements to ensure participants are truly
providing informed consent must be implemented to address participant-related factors (e.g.
mistrust of medical research, hard to reach groups, lack of resources), contextual factors
(e.g. cultural traditions), and research-related factors (e.g. likelihood of receiving placebo,
risk of harm, inconvenience of protocol).V

Patient-Centeredness through Clinical Trial Design

Patient centered outcomes research (PCOR) is designed to “help people and their caregivers
communicate and make informed health care decisions, allowing their voices to be heard in
assessing the value of health care options”.Vi People increasingly want to be informed,
empowered, and engaged with their medical management.Vii This attitude would carry over
to clinical trial participation if many of the concerns regarding the fact that trials are not
“patient centered” could be addressed. Providing better information to participants and
incorporating alternative trial designs are ways to minimize these concerns. In this
commentary, we discuss the potential for pragmatic, Bayesian, and adaptive trial designs to
enhance patient centeredness within a clinical trial setting. There are characteristics specific
to pragmatic, Bayesian, and adaptive clinical trials that offer potential improvements to the
clinical trial process, which frequently is neither patient centered (in terms of the evidence
generated, population studied) nor patient friendly (in terms of meeting information needs).
The goal is to consider the viewpoint of participants, rather than trialists or other
stakeholders, and to supplement the wealth of literature on these trial designs that document
the benefits to other, non-participant, stakeholders. Figure 1 illustrates these characteristics
and their corresponding benefits in terms of relevance, transparency, and efficiency from the
perspective of the patient.

Pragmatic Trials

Traditional trials recruit highly selected patients seen in specialist environments and meet
rigorous inclusion/exclusion criteria such as being free of comorbidities, which might
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confound the results of the experiment. By contrast, pragmatic trials support the generation
of evidence that might be considered more relevant to the real-world decision making of
participants than traditional trials.Viil Pragmatic trials recruit from a variety of clinical
settings and include study participants that reflect the real world population impacted by the
condition the treatment aims to address. This means that the participants most likely to
benefit from a treatment will be represented in the study and the effect observed in the trial
more closely represents what a typical person could expect to experience. Pragmatic trials
frequently also support the utilization of outcome measures that are more relevant to
participants. Incorporating outcomes that are meaningful to participants increases the
likelihood that once the results of a study are made available, people will benefit from the
knowledge gained. For example, if a study only examines changes in laboratory values or
clinical indicator, it will be unable to help a person decide if a treatment is right for them if
that individual is concerned with quality of life issues. Where nothing prevents patient-
reported outcomes from being used in traditional trials, historically these types of measures
were relatively uncommon or perceived as less important than laboratory values. This is also
not to suggest that pragmatic, Bayesian and adaptive trials are prohibited from using
laboratory values and clinical indicators; they are simply in a position to support the use of
outcomes relevant from a patient perspective. Individuals participating in a pragmatic
clinical trial likely will receive the current gold standard of care or the innovative treatment;
no patient receives an inactive comparator (placebo) unless there truly are no comparator
interventions in use, such as in trials where there is no equipoise between no therapy and the
experimental therapy. Consequently, the study results will more accurately inform decisions
in the real world where people and their clinicians typically have to make a choice between
therapeutic options.

Bayesian Statistics in Trials

Traditional clinical trials provide the statistical likelihood of rejecting a null hypothesis that
a treatment is no better than placebo. Bayesian statistics takes an approach that more closely
resembles clinical decision making. Physicians use the knowledge gained from individuals
they have treated previously as well as from a specific person’s prior visits. Widespread
access to the internet has also increased opportunities for people to incorporate the health
care experiences of individuals similar to themselves in addition to their own prior health
care experiences when choosing which treatment options to pursue or abandon.X The
application of the Bayesian approach to clinical trials is accomplished by quantifying the
knowledge surrounding the treatment based upon previously available evidence.X The result
of this quantification is called the prior distribution. The prior distribution describes the level
of uncertainty associated with the treatment effect among the clinical trial participant and
can be updated periodically as data is generated in the trial, much as a patient’s opinion of
an intervention can change over the course of treatment. At any pre-specified time during
the trial, inference can be drawn from updated or “posterior” beliefs, which present a
decision maker with the probability that a hypothesis is true. This dynamic process of
building from a foundation of what is already known, learning from new evidence, and
updating outcome probability reflects a more real world approach to medical decision
making.
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Trials utilizing Bayesian methods produce results that are also more easily interpreted than
the results from traditional trials based upon frequentist statistics. P-values and confidence
intervals from frequentist statistics are designed for statistical inference and are not
necessarily applicable to patient-centered clinical decision making. For example, the range
between the upper and lower 95% confidence intervals does not predict the next patient’s
treatment effect with 95% probability. The interpretation of this confidence interval is that if
the experiment is repeated many times, 95% of the confidence intervals generated
accordingly will cover the true treatment effect. In contrast, Bayesian methodology offers a
direct interpretation for the probability of treatment effects.1? The more intuitive
interpretability of Bayesian results, as compared with those presented by traditional
frequentist trials, reduces the likelihood of misinterpretation by people and their physicians.
As a result, trial findings may be more effectively diffused into routine community practice.

Adaptive Trials

Adaptive trial designs allow features of the trial to change as evidence accrues during the
trial. These changes can include the number of participants required for the trial, the process
for randomizing participants into different treatments, modifying null hypotheses, and the
integration of trials from different phases. Moreover, the target population can also be
modified as a trial goes on if a particular subgroup of participants seems to respond or not
respond to treatments. Thus, the trials described can improve participant safety over
traditional trials by decreasing the likelihood that participants will be exposed to ineffective
treatments or placebo any longer than necessary. While traditional trials are always stopped
when significant safety concerns arise they do not typically conclude based upon evidence
of futility. With adaptive trial designs, the evaluation of the comparative effectiveness for
different treatments can be performed during the trial instead of waiting until the end as in
traditional clinical trials. This is especially beneficial when the disease state of interest is
rare or the trial seeks results from a subgroup of participants that were underrepresented in
recruitment. The advantage for rare diseases, when recruiting over a long period of time, is
that using new information, such as biomarkers, is especially important as these diseases are
often very serious. In the case of an ineffective trial arm, newly enrolled patients can be
randomized into the remaining treatments for which equipoise still exists. This process can
also improve relevance as it ensures that participants enrolled are receiving clinically
appropriate treatments by allowing the entrance of new therapeutic options that become
available after the trial is underway.

The nature of Bayesian statistics makes it an ideal modeling tool for adaptive trials. While it
is entirely possible to have an adaptive trial without using a Bayesian approach, the
continuous learning process offered by Bayesian statistics is a key component behind the
increased popularity of the adaptive trial design.X! Adaptive clinical designs allow
researchers to modify clinical trials partway through the study by considering information
about the treatment effect that has become apparent as the trial progresses. These
modifications are based upon rules specified prior to the initiation of the trial and can
include: 1) the ability to conclude the trial based upon interim analyses; 2) adjusting sample
size; 3) deleting or adding a treatment arm or extending an existing one; and 4) stopping the
trial due to evidence of efficacy, futility, or safety.Xii The combination of Bayesian
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principles and the structure of adaptive trials enable adaptations to occur following pre-
specified updating as the data accrue and are analyzed in conjunction with the prior
evidence.19 Examples of trial adaptations include, but are not limited to, adding an
additional arm to reflect changes in clinical practice that occurred following the onset of the
trial or utilizing a new biomarker that better predicts the likelihood of a patient responding in
order to more effectively allocate patients.

Potential Impact on Trial Recruitment and Retention

In the words of the Director of the National Institutes of Health: “If clinical trials are to be
successful, it is critical that more people get involved” Xiii Through the application of these
trial methods, researchers can improve the quality of care and safety for participants in
clinical trials and as a result, improve trial recruitment and retention. Figure 2 presents a
framework describing the stages at which researchers can incorporate a more patient-
centered approach to improve recruitment and retention. Pragmatic, Bayesian, and adaptive
trials can improve enrollment by expanding the eligible population for trials based upon
prior knowledge. Additionally, where prior information indicates that a trial population
should be more narrowly focused, the improved targeted enrollment criteria have the
potential to motivate people and physicians to participate as the trial more closely mirrors
their unique health care experience. The number of people making the decision to begin
and/or continue participating at a given point can be increased if researchers effectively
communicate to participants that the trial is not continuing unnecessarily; if results have
been found, either of efficacy or futility, the trial will conclude. It is also worth noting that if
an a priori stopping rule is imbedded in the study design, the risk of premature stopping,
which can occur in traditional trials due to mistakenly lower power calculations, can be
mitigated or completely eliminated. Using an approach that allows the inclusion of a broad
participant population can provide decision makers with the regulatory approval and
evidence necessary to make effective decisions regarding the use of a treatment in
subpopulations, such as the elderly, who may be underrepresented in traditional clinical
trials.

Limitations of our Proposed Approach

The trial designs discussed here offer many advantages from a patient-centered perspective;
however, these designs are not without limitations. For example, pragmatic trials, as
opposed to traditional, “explanatory” trials, are designed to reflect real world practice, yet
there is ambiguity over what constitutes “real world”. Moreover, there is a trade-off to
achieving the objectives of pragmatic clinical and adaptive trials including logistical
complications attributable to data management and study design as well as potentially
exposing manufacturers to a higher level of business risk. Cost and logistical concerns
extend to trials that use Bayesian inference. As the FDA discusses in their 2010 Guidance
for the Use of Bayesian Statistics in Medical Device Clinical Trials, a Bayesian approach
requires a significant investment in the planning and model-building stages, as well as the
involvement of experts in statistics/computation.XIV Furthermore, the way in which the
informative priors are generated must be “clinically and statistically” justified, a process that
can be resource intensive.20 Adaptive trials require the analysis of interim results with which
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to make decisions. Certain innovative products or therapeutic areas that cannot offer interim
results would be unable to utilize adaptive methodology. Another limitation to the adaptive
trial design is the difficulty in creating a balance between the needs of patients and the need
to generate strong evidence of efficacy for a new therapy. Oncology trials present a real
world instance where researchers would encounter this challenge. A patient-centered
approach to trial design would support allowing cross-over to the experimental treatment if
it shows a superior progression-free survival. This attenuates, however, the chances of
showing superiority in overall survival, which is often required for regulatory approval and
adoption by payers. The results from all three trial designs must be interpreted carefully as
the conclusions drawn from these studies could be very different from those made had the
trial been conducted using traditional methodology.82°

Uptake of Patient-Centeredness in Trial Design

Applying these trial designs to study treatment options among individuals with rare
conditions, such as amyotrophic lateral sclerosis (ALS) or Huntington's disease may serve as
the first step to widespread implementation of patient-centered trials. Trials for rare
conditions inherently face small sample sizes and are continuously looking for ways to
improve the ability to detect treatment differences, such as expanding a trial to several
different countries.X¥ Bayesian and adaptive trials offer alternatives for circumstances when
researchers are faced with this scenario. XViXViixviii The additional benefit offered by
Bayesian and adaptive approaches for participants in rare condition trials is that patients will
not remain in a trial for an extended period of time without good reason. If an effect is
found, all individuals with the condition could potentially benefit sooner than under a
traditional trial. In the event a treatment is determined to offer no benefit, participants can be
either allocated into an arm with more potential or, if the entire trial has been ended early,
funneled into another study where their participation can help address a question where
uncertainty is still present.

Conclusion

The way in which a clinical trial is designed, in theory, provides an opportunity to empower
participants in the research process. Deciding which approaches truly achieve the objective
of patient-centered research, however, requires further research to determine the impact on
participation, incorporation of trial results into patient-centered decision making, and
ultimately health outcomes. Until trials routinely use more patient-centered methodology, it
is uncertain if the conceptual advantages described in this article will translate into actual
gains for patient-centered health care. Making trials more patient-centered requires more
than merely designing and implementing more pragmatic, Bayesian and adaptive trials. To
maximize the likelihood that a trial is patient centered, trial designs should involve informed
participants and patient advocates in the study design. This approach could be supplemented
by an online system that lets participants know about the progress of the trial. In addition,
participants should be informed of interim findings and provided an understandable
summary of the trial findings.
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Challenges associated with the adoption of alternative trial designs exist in respects to
implementation and balancing patient-centeredness with the need for high-quality evidence.
Unless we overcome these obstacles and transform the way in which clinical trials are
conducted, we will be unable to accomplish the patient-centered portion of Healthcare
Reform. Adopting more patient-centered approaches, such as using pragmatic, Bayesian,
and adaptive designs, is only one piece of the puzzle; continuous participant engagement
and feedback, and addressing the information needs of diverse populations are other
mechanisms necessary to improve trial recruitment and retention.
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Benefit from Patient Perspective

When trials choose individuals and recruitment sites
representative of the population of interest, patients more
likely to participate as the research reflects their real world

experience.

Outcomes are chosen based upon their relevance to patients.
As a result, the findings of the trial are likely to have a greater
impact on patient care.

When treatment is compared to the current best available care,
patients do not have to worry they are receiving an inactive
placebo.

The results of trials performed with a Bayesian approach are
more likely to be correctly interpreted by clinicians and patient
advocates, which will lead to better dissemination of
information to the patient group that the study sample was
drawn from.

Pre-specified allocation rules allow randomization in the most
efficient manner and can reduce the probability of assignment
to a treatment not likely to succeed.

While any trial can be ended early, the frequent monitoring
offered by taking advantage of innovative trial designs can
ensure that patients are not exposed to ineffective treatments
or placebo any longer than necessary.

Figure 1.

Means by which trials designs can promote recruitment and retention in clinical trials by

improving the patient experience.

Value Health. Author manuscript; available in PMC 2015 July 09.




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Mullins et al.

Page 10

Patient

Researcher

* Recruit from variety of locations Explain interim results

* Include diverse patient populations

Participate
in Clinical
Trial

Eligibility

Decline to

Participate

i+ Study meaningful outcomes
+ Continue trial only if necessary

e 2 Clinical

Remain in

Trial

Withdraw
or Lost to
Follow-up

Figure 2.

A diagram showing points in the clinical trial process (illustrated as dashed lines) where trial

design and statistical approaches can impact patient recruitment and retention.

Value Health. Author manuscript; available in PMC 2015 July 09.




