RANDOMIZED CONTROLLED TRIALS AND REAL-WORLD EVIDENCE

SOME PRACTICAL CONSIDERATIONS
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INTRODUCTION

For at least 150 years, “evidence-based medicine” has been at the heart of

medical education and healthcare delivery in the Western world. Since at least
1946, the randomized controlled clinical trial (“RCT”) has been the “gold

standard” for developing such evidence. !

However, RCT’s are expensive, lengthy, with restrictive inclusionary criteria and

typically dedicated to a proprietary medical product. The consequence is

limited clinical translation, to the detriment of patient care. A 2020 article in the

Journal of Clinical Epidemiology reported that only 1 in 10 medical treatments is

backed up by clinical evidence. 2

Results

Of the 608 reviews in the original sample, 154 had been
updated with and 151 contained available data for both original
and updated systematic reviews (24.8%). The updated reviews
included: 15 (9.9%) with high-quality evidence, 56 (37.1%) with
moderate-quality evidence, 47 (31.1%) with low-quality
evidence, and 33 (21.9%) with very low-quality evidence. No
change in the GRADE quality of evidence was found for most
(103, 68.2%) of the updated reviews. The quality of evidence
rating was downgraded in 28 reviews (58.3%) and upgraded in
20 (41.7%), although only six reviews were promoted to high
quality.

Moreover, the level of evidence for RCT’s, compared with patient registries and

other forms of studies, has been challenged in several contexts. In their

1 See here for a brief history of the RCT.

2 See here.
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extensive 2020 report 3 on the topic, the U.S. Department of Health and Human

Services noted that “studies from patient registries and randomized controlled

trials have important and complementary roles in evaluating patient outcomes.”

A patient registry is an organized system that uses observational study methods to collect
uniform data (clinical and other) to evaluate specified outcomes for a population defined by a
particular disease, condition, or exposure and that serves stated scientific, clinical, or policy
purpose(s). Studies derived from well-designed and well-performed patient registries can provide
areal-world view of clinical practice, patient outcomes, safety, and clinical, comparative, and
cost-effectiveness, and can serve a number of evidence development and decision-making

Similarly, the Grading of Recommendations, Assessments, Development and

Evaluation working group 4 has noted:

[R]andomised trials are not always feasible and, in some instances, observational studies
may provide better evidence, as is generally the case for rare adverse effects. Moreover,
the results of randomised trials may not always be applicable—for example, if the
participants are highly selected and motivated relative to the population of interest. It is
therefore essential to consider study quality, the consistency of results across studies, and
the directness of the evidence, as well as the appropriateness of the study design.?’

The FDA, EMA and other regulatory agencies have also recognized the

limitations of traditional RCT’s in the context of clinical and policy decision-

making. They have emphasized the importance of real-world evidence.

See here.
See here.

See here, here and here.
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Rl Word idence Real-world data (RWD) and real-world evidence (RWE) are
playing an increasing role in health care decisions.

* FDA uses RWD and RWE to monitor postmarket safety and adverse events and to
make regulatory decisions.

o The health care community is using these data to support coverage decisions and to
develop guidelines and decision support tools for use in clinical practice.

« Medical product developers are using RWD and RWE to support clinical trial designs
(e.g., large simple trials, pragmatic clinical trials) and observational studies to
generate innovative, new treatment approaches.

The 21st Century Cures Act, passed in 2016, places additional focus on the use of these
types of data to support regulatory decision making, including approval of new indications
for approved drugs. Congress defined RWE as data regarding the usage, or the potential

RWE is also the foundation of healthcare reimbursement concepts such as value-
based medicine. The U.S. 215t Century Cures Act, “Right-To-Try laws and
similar legislation are based on the applicability of RWE. ¢ Real-world evidence

is not only regularly used to support reimbursement, but also increasingly
informs the healthcare decisions of patients. 7

Studies based on real-world evidence take various forms, including pragmatic,
“n of 17, registries and others. 8

6 See here and here, for example.
7 See here, for example.

8  See here.
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Some trials, by virtue of their context and the intervention studied, are more pragmatic
than others. Trials that test a low-cost intervention, pose few risks to participants, or are
applied at a cluster level will almost automatically be more pragmatic in nature or easier to
organize in a pragmatic fashion than will trials with high-cost, complex interventions.
Health care systems with comprehensive electronic records or condition-specific registries

offer excellent environments for pragmatic, low-cost trials.

CHALLENGES WITH EACH MODEL

The randomized controlled trial and the real-world study each have their places
in the advance of medical science and the clinical translation of research.
Understanding the limitations of each, and addressing those limitations where

possible, are key to improving healthcare across broad population groups. °

RCT’s

Cost and Duration

The quality of RCT’s comes at a price - high cost and a long duration. Typical
expenditures can be well in excess of $20 million, with Phases 1 through 3
requiring five years or longer. 10 Of course, much more - often in excess of
$100 million - is spent on developing the device or drug which is the subject of
the trial.

It is therefore not surprising that only well-capitalized, for-profit firms account
for the vast majority of RCT’s resulting in drugs or devices which are utilized

in the clinical setting.

9  See here.

10 See here. (Average cost of $19 million in U.S. for drug clinical trials; this represents
only 1% of the total cost for development of a drug.)
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As summarized below, this commercial motivation behind almost all true
RCT’s is a major reason why, as mentioned above, only 10% of medical
procedures are based on quality evidence. This is also why there is such a
strong emphasis by regulators, lawmakers, payers, providers and patients on

real-world evidence.

Narrow Scope

Given their enormous investment in product development and regulatory
approval, commercial sponsors understandably wish to fashion RCT study
designs providing the best chance of success while minimizing costs and time
to market. This has important implications for inclusion and exclusion
criteria, end-points, duration of each trial phase, population sample size,

investigator selection, and forms of statistical analysis.

Lack of Long-Term Outcomes

A major deficiency of most RCT’s is the failure to capture long-term outcomes.
When those outcomes are captured, it is often sporadic and with little
correlation to the biological mechanism of action hypothesized for the product

originally studied.

The efficacy phase of an RCT may be as short as two years, while the true
safety and efficacy profiles of a product may take many years to manifest
themselves. Moreover, the consequences of this deficiency are magnified by
the narrow scope of the original RCT compared with the large number of
“excluded” patient populations for whom that product is utilized. 11

11 See here.
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andomized controlled trials have long been held up as the “gold standard” of
R clinical research. There’s no doubt that well-designed trials are effective tools for

testing a new drug, device, or other intervention. Yet much of modern medical care
— perhaps most of it — is not based on randomized controlled trials and likely never will be.
In this “dark matter” of clinical medicine, past practices and anecdotes all too often rule. We

need to look beyond trials to improve medical care in these areas.

Limited Access

RCT sponsors, including non-commercial ones, will usually broadly define and
carefully protect the intellectual property surrounding the subject matter of the
trial. This means that they will sharply limit the dissemination of any
information regarding the trial as it progresses. Moreover, even after pre-
market or other regulatory approval, original and full data will rarely be

available to third-parties for independent analysis.

Impact and Reliability

The limited inclusion/exclusion criteria of most RCT’s materially reduce their
relevance to broader patient populations. Comorbidities, multiple
medications, genetic markers, age, other treatments are among the clinical
realities of most patients, but which the products and treatments supported by
RCT’s fail to address.

In prescribing a treatment path for her patient, a clinician may be - implicitly
or explicitly - relying on an RCT dating from medical school ten years ago,
which was published then five years earlier, and which has had little or no

long-term follow-up data.

Indeed, in the context of personalized, regenerative, “omics” and similar

medical approaches, it is increasingly difficult to effectively translate RCT’s

conclusions to modern clinical practice.
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Effective Bias

Patients, providers and payers rely on regulators to ensure the accuracy and

relevance of RCT data and conclusions. And, indeed, in developed countries

the regulatory framework for pre-market and other approvals is extensive.

However, the size, budgets and commercial realities of RCT sponsors should

always be borne in mind. These are today, unfortunately, considerably greater

that government-funded research and trials. 12

RWE

¢ The proportion of noncommercial clinical trials submitted to research ethics
committees is still low compared to commercial trials.

e Results of clinical trials with a commercial sponsor are published in peer-review
scientific journals and registered in public registers, such as
http://clinicaltrials.gov, at a higher percentage in comparison with
noncommercial clinical trials.

¢ Clinical researchers, especially those of noncommercial studies, must make a
greater effort to disseminate results of their research and not to compromise the
social value of clinical trials.

As articulated by regulators and in the literature, trials and other studies based

on real-world evidence should address the foregoing issues with RCT’s,

especially in terms of the clinical translation of safe and efficacious therapies

based on modern medical science.

For example, a major theoretical advantage of RWE is the enormous amount of

relevant data which could, potentially, be captured form the billions of clinical

interventions delivered each year.

In practice, however, there are several major challenges.

12 See here.
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Motivating Clinicians (Investigators)

In the context of real-world evidence, the clinician is the “investigator”, and his
everyday clinical cases are the raw material from which real-world data can be
captured. Today’s practitioner is, however, already “over-worked and
underpaid”. There is little reason for him to spend more time capturing,
analyzing and seeking to derive statistically correlations - i.e., real-world

evidence -- from real-world data. 13

Motivating Patients (Data Subjects)

A major cost component for RCT’s is patient enrollment and compliance
throughout the multi-year timeline of a trial. ¥ As in a RCT, real-world
evidence requires patient compliance in the providing of benchmark and
follow-up data. In principle, most patients take a strong interest in their
clinical outcomes. However, modern practice often fails to engage them in a

manner capitalizing on this innate interest.

Studyv Design

Modern clinical medicine is increasingly complex, specialized and often
isolating. The practitioner is unable to keep with quickly advancing
developments in his particular sub-field, let alone in other areas which may

have a direct bearing on his patient’s outcomes. 1°

13 Of course, most clinicians are data-oriented, and want to help advance medicine.
Some, for example, sporadically contribute to clinical “registries”. However, the
realities of modern clinical practice preclude all but a very few from properly
developing real-world data and evidence in a sustained manner.

14 Even with monetary and other forms of compensation, patient retention in RCT’s is
a serious challenge.

15 Medical literature “overload” is widely acknowledged. See here.
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JOURNAL ARTICLE

Medical Knowledge Overload: A Disturbing Trend for
Physicians

Richard E. Hunt and Richard G. Newman

Health Care Management Review

Vol. 22, No. 1 (WINTER 1997), pp. 70-75 (6 pages)
Published By: Lippincott Williams & Wilkins

To identify and capture the real-world data inherent in her everyday cases, she
requires scientific/clinical expertise to design a real-world study protocol
which is clinically efficient, yet statistically significant.

Data Context and Verification

The past decade has seen great interest in “big data”, artificial intelligence and
other algorithm-based approaches to developing standards of care. However,
these hopes have been largely dashed in most clinical contexts. ¢ The main
challenges with large datasets - such as claims data, registries or aggregated
EHR records -- are the lack of relevant clinical context, source verification and

the absence of a connection to a posited biological mechanism of action.

These same challenges must be met to achieve real-world evidence.

Data Ownership and Control

As mentioned, in an RCT data ownership and dissemination are tightly
controlled by the sponsor. This means that clinically-significant interim results
see the light of day years after they occur, if ever, making them of little value in
everyday clinical translation.

16 The American Medical Association has decried the proliferation of “digital snake

O_ﬂ” .
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In theory, real-world data and evidence should be made available to patients
and clinicians upon their generation. This requires appropriate consents,

patient privacy compliance 7 and other legal structures.

Statistical and Clinical Significance

“ 4

The underlying “n” of datasets from which real-world evidence is derived is a
major component of its potential value. This allows flexibility in the study
design compared with an RCT. Whereas a typical RCT trial will seek to
maximize statistical power with a minimum and carefully defined population
sample, a real-world study dataset is much larger, therefore potentially

supporting several statistically significant correlations (real-world evidence.)

Nevertheless, maximizing the value of a real-world dataset will depend on

incorporating statistical expertise into the initial study design.

Generating Useful Correlations

As mentioned, the “n” of real-world datasets can be much higher than that of a
comparable RCT. Nevertheless, generating real-world evidence from those
datasets depends on the application of clinical/scientific expertise, both in the
original design as well as thoughtfully querying the resultant aggregated
datasets.

As with other best practices in real-world studies, study design and the
generation of statistically significant correlations requires a careful
accommodation of the dally realities of the busy clinician and his patient, from
whom the foundational real-world flows.

17 For example, HIPAA in the U.S. and the GDPR in Europe.

C Regen

Copyright © 2022 Regenerative Medicine LLC



https://www.cdc.gov/phlp/publications/topic/hipaa.html
https://gdpr-info.eu/

RCT’S AND REAL-WORLD EVIDENCE PAGE12 OF 13 OCTOBER 2022

Organized Collaboration Among Clinicians

Modern practitioners are increasingly isolated in their professional lives due to
their heavy caseloads, the hyper-specialization of medical disciplines and other

clinical realities. 18

Burnout manifests in individuals, but it’s fundamentally rooted in systems. And health
worker burnout was a crisis long before Covid-19 arrived. Causes include inadequate
support, escalating workloads and administrative burdens, chronic underinvestment in
public health infrastructure, and moral injury from being unable to provide the care
patients need. Burnout is not only about long hours. It’s about the fundamental disconnect
between health workers and the mission to serve that motivates them.

This is a major challenge to real-world studies which, to achieve their full
potential, require active collaboration among practitioners and medical
scientists to help identify key clinical questions, efficient approaches to real-
world data collections, useful queries for aggregated datasets, and the

development of evidence-based standards of care.

Clinicians innately want to collaborate. But the proper systems and processes
need to be in place for them to do so in order to advance medicine through
real-world evidence.

Publication

Evidence-based clinical translation only occurs if practitioners are aware of the
specific evidence which is relevant and usable in their everyday professional
environment. Fortunately, modern communications channels and networking
capabilities enable the rapid dissemination of real-world evidence as it is being
developed.

Indeed, adapting an “always-on” publication mindset with respect to possible
study designs, approaches to efficient real-world data capture, clinically

18 Indeed, in Europe, the U.S. and other parts of the world, clinician “burn-out” is a
frequent topic. See here.
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meaningful outcomes scoring formulae, patient compliance and similar
matters spurs collaboration among clinicians leading to ever more valuable
real-world evidence.

CONCLUSION

Randomized controlled trials will always have their place for product pre-
market authorization and other regulatory hurdles which only large, well-
capitalized product manufacturers can afford. However, real-world evidence
will play a critical role in addressing the 90% of current treatments lacking
adequate support.

RegenMed works with providers, payers, medical societies and other healthcare
constituencies in developing clinically-efficient, cost-effective and valuable real-

world evidence programs.

Contact us to learn more.
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