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Abstract

What is the message? Our ability to achieve precision healthcare — care that is
personalized, patient-centered, and accessible — will depend on new ways of generating
the evidence necessary to inform decisions across the research and care ecosystem,
including treatment decisions in the clinic, regulatory decisions by the Food and Drug
Administration (FDA) and its international counterparts, and decisions related to coverage
and payment by Medicare and other payers. This evidence must reflect the diversity of
patients, provide longitudinal information on care, outcomes, and prevention and, above
all, needs to be based on robust, reliable data from both traditional clinical trials and from
“real-world” sources outside of clinical trials, such as electronic health records (EHRs).

What is the evidence? We share collective observations and learnings from our time in
clinical practice, serving in roles at the FDA, and providing health technology and data
solutions to hospital systems, patient advocate groups, and life science companies.
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Diverse and longitudinal: Precision care will require new ways of generating
evidence

New and emerging technological capabilities for diagnosing, treating, and preventing disease
promise significant advances in patient care. However, realizing the benefits of these
achievements will require new methods for generating evidence that can inform more
personalized care decisions.

While traditional clinical trials are a powerful tool, they tend to have significant limitations."™ *

For example, it can be difficult for traditional clinical trials to recruit patients that are
representative of the diversity in the population; many patients are systematically left out of
clinical trials due to comorbidities, the practical challenges of participating in complex studies
far from home, and other hurdles. Traditional trials collect only certain information during a
short time window in a patient’s care, missing much of the data that may be relevant to
understanding both the patient’s health background and long-term measures of safety and
effectiveness for novel interventions. These limitations - stemming from a ‘closed system’
approach to clinical studies - impact the utility and generalizability of clinical trial findings in the
real-world setting, resulting in outcome variation and the inability to consistently and accurately
predict individual patient outcomes prior to therapeutic intervention.

Further, to inform personalized care decisions, the evidence base needs to reflect the values of
patients. This means that we need rigorous methods for integrating patient-centered outcomes
with more traditional clinical outcome measures. For example, in nephrology, an important
healthcare context which is explored in more depth below, mobility and other outcomes
including wellbeing, quality of life, and treatment burden can provide critical insights into

meaningful lifestyle improvements for dialysis patients.”

From these gaps in the existing paradigm for evidence generation, we can identify discrete
challenges to address: (1) increasing the depth of the evidence both by enhancing the diversity
of the patients studied and by enhancing the richness of the study data to include sources like
relevant biological (e.g., genomic) information, environmental factors, and improved patient-
centered measures; (2) increasing the generalizability of the evidence by including people
traditionally excluded from traditional clinical trials such as those with comorbidities; and (3)
increasing the longitudinality of the evidence by supplementing traditional clinical trial data with
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datasets that provide information from timepoints both before and after the data collection
period for a clinical trial.

High-quality RWD, novel clinical trial designs, and an integrated approach
to evidence is critical for filling the gaps in the current clinical evidence
paradigm

Extending our evidence generation in each of these dimensions - depth, generalizability, and
longitudinality - cannot be achieved unless we develop new ways to collect and integrate data
from both traditional clinical trials and non-traditional sources like real-word data (RWD).
Practically speaking, we need tools to assemble high-quality datasets and use these datasets as
a component of more modern clinical studies. We must also develop a more integrated, “totality
of the evidence” approach to informing healthcare decisions, broadly, by including clinicians,
requlators, and payers.

RWD is data collected from a variety of sources about a patient’s health status or about the care
the patient has received. RWD is often regarded as “clinical data collected outside of the
confines of a traditional formal clinical trial.” RWD can include electronic health records (EHRs),
insurance claims, and data available outside the health system, such as sensor information from
a watch, environmental exposure data, or genomic information from a tumor sample. RWD can
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be prospective (e.g., intentionally collected in a pragmatic clinical trial) or retrospective (e.g.,
passively collected in the EHR). The quality, reliability, and validation of RWD has, appropriately,
generated significant attention, since RWD often is not collected with evidence generation in
mind.

There is broad consensus, however, that the unrealized informational value of RWD justifies the
development of a scientific framework and technical tools for collecting, assembling, and

analyzing high-quality RWD in support of clinical evidence generation. FDA is a central driver of
this consensus. In the closing months of 2021, FDA issued draft recommendations for collecting

and validating RWD, including from EHRs and medical claims.” FDA’s recommendations
address issues that are critical for assembling longitudinal datasets, including linking data from
different sources and avoiding potential issues associated with data linkage like data
redundancy, inconsistency, and the reliability of matching data from the same patient from

different datasets.'” FDA's current push to develop RWD guidance reflects the importance of
these technical details and highlights the need for data scientists and software engineers to
develop tools that can achieve the level of data quality and reliability that clinical evidence
generation demands.

Broader use of high-quality, passively collected RWD is not a replacement for prospectively
designed, randomized clinical trials (RCTs). And observational studies are only one use case for
RWD. So, it is not surprising that some of the most valuable uses for RWD are in the context of
prospectively designed studies: to supplement data gaps in RCTs, to improve study efficiency by
filling in certain variables in the clinical trial dataset, and to allow data collection for RCTs to be

more closely integrated into regular clinical care and the daily lives of patients."”

The development of these methods has been accelerated by the COVID-19 pandemic, which has
revealed the value of pragmatic clinical studies (i.e., studies conducted in a real-world clinical
setting) and decentralized or virtual clinical trial technologies. These modern approaches will
make clinical studies more efficient and allow them to reach a more diverse set of patients in a
wider variety of settings-key to increasing the representation and ability of clinical studies to
inform personalized care. COVID-19 has also spotlighted the complexity of assembling health
data from different sources. This is especially true in the UnitedStates, where paper vaccination
cards became emblematic of the barriers to digitally monitoring vaccine performance on a large
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scale. More optimistically, COVID-19 revealed specific technology and business solutions that, if
harnessed, will help us develop a data infrastructure that is more coherent, comprehensive, and

accessible, more amenable to the generation of actionable evidence.”

In addition to enhancements in clinical trials, the increasing use of longitudinal RWD will enable
a paradigm shift in the evaluation cycle for medical products. Under the current paradigm, after
FDA approval, we can expect only marginal improvements in the evidence available to inform
the use of a drug or device. The transition to modern evidence generation techniques, including
longitudinal RWD datasets, will enable a continuous accumulation of post-market evidence for
medical products, giving us better, more generalizable information about how to optimize the
use of an intervention or diagnostic in individual .

Although FDA’s work over the past several years has reinforced the importance of longitudinal,
RWD-based evidence for regulatory decisions, there is a growing realization that this evidence
will also be critical for supporting certain types of coverage and payment decisions. In the
context of Medicare, post-market data could be used to confirm that the evidence supporting
approval of a treatment or diagnostic is generalizable to Medicare-age patients, for example, or
to otherwise establish that the product meets the threshold of reasonable and necessary in the
Medicare population. As the Centers for Medicare and Medicaid Services (CMS) has noted
recently in the rulemaking context, FDA’s premarket review “relies on scientific and medical
evidence that does not necessarily include patients from the Medicare population” due to a
variety of factors, including the exclusion of certain participants from pre-market clinical studies

due to comorbidities or concomitant treatments.””’ An active debate about how to fill these
evidence gaps should be a central component of Medicare’s “objective of improving health

outcomes while delivering greater value.”"”
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The shifting evidence generation landscape
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While much of the focus of RWD has been on the generation of high-quality evidence, we also
need to develop the infrastructure for using evidence generated with novel methods. Even the
highest quality clinical evidence is only valuable if it is used to inform decisions—clinical
decisions, regulatory decisions, or decisions involving healthcare delivery and payment. Each of
these areas have strong, pre-existing decision-making frameworks that have evolved for
decades around large, traditional RCTs. To put RWD and other sources of evidence to work, we
must adapt to a “totality of the evidence” approach, in which the weight of each piece of
available evidence is determined based on a variety of different factors like the fitness of the
data for a particular analytical purpose.

FDA has made substantial progress towards applying a totality of the evidence approach by

considering a variety of evidence types to inform regulatory decisions."" However, there is still
significant work to do to ensure that healthcare stakeholders, including clinicians, regulators,
and payers, have the information tools they need to make decisions when the available
evidence is both increasingly complex and continuously accumulating. Only by tuning our
healthcare decision-making to maximize the use of available evidence sources will we be able to
put this evidence to work in the service of personalized care.

Kidney care as one example of a therapeutic area positioned to generate and use
evidence to inform improved, precision
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Historically, real-world data and evidence have been regarded as the purview of oncology and
rare diseases. Advances in the science of RWD/RWE, accelerated by the COVID-19 experience,
highlight the important opportunity of leveraging RWD/RWE broadly to achieve a “totality of the
evidence” approach across more domains of healthcare. As this approach to evidence
generation and use expands, nephrology is an exemplary therapeutic area demonstrating the
evolving opportunity to generate and use evidence in new ways to personalize care for patients.

First, kidney care is an important clinical context for applying new evidence generation
approaches. Given the racial and ethnic diversity of kidney disease populations, kidney care can
be a role model for the development of practical solutions to involve diverse communities in
research and develop generalizable datasets that are more reflective of all people. Engagement
with kidney patient communities will be a crucial step for designing and evolving patient-
centered outcomes, recruiting patients to participate in new registries, and incorporating patient
input into broader areas like privacy controls.

Second, the structure and availability of kidney care data provide advantages for modern
evidence generation. Many of the critical variables (e.g., creatinine) are already available as
structured, reliable data elements in the EHR and other real-world datasets, and the outcomes
meaningful to kidney care (e.g., time to need for dialysis) are easily tracked. Dialysis is uniquely
suited to clinical studies that are integrated into regular care, including the routine collection of

highly structured data, such as lab values."” " ' Dialysis sessions provide opportunities to

engage with patients and evaluate patient-centered outcomes with higher resolution. We should
build on these features by testing new methods for collecting and linking to RWD. As treatment
and prevention reduce the need for dialysis-and as more kidney care moves upstream from the
dialysis clinic-RWD and decentralized interaction with patients will be critical for providing
longitudinality, generalizability, and depth to clinical studies.

Third, the imperative to monitor and evaluate medical product performance across time is
harmonized with the goals of kidney patient care. New evidence generation approaches will
focus on how medical products and specific interventions perform longitudinally-across time and
the life-cycle of the medical product. Similarly, the management of kidney disease, like other
chronic health conditions, is inherently longitudinal, tracking kidney function across time (e.qg.,
change in glomerular filtration rate) and seeking approaches to modify the impact of disease.
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It is fortunate that there are many approaches to generate longitudinal evidence in kidney care,
because achieving the goal of truly transformative renal replacement therapies will necessitate
a nuanced and data-driven approach to longitudinal safety and effectiveness monitoring. Take,
for example, replacement kidney technologies that incorporate the complex software
components-potentially including artificial intelligence and machine learning (Al/ML) needed to
autonomously respond to a patient’s changing chemical and physical conditions in real time. The
ability of Al/ML-based kidney replacement therapies to learn and change to the needs of the
individual patient is what makes this approach so promising, but also why we need to ensure
that we have a solution for continuous performance monitoring, a point that FDA has

emphasized generally for Al-ML-based devices." The need for RWD-based performance

monitoring has been recognized in the renal replacement field, including in the Kidney Health

Initiative’s Technology Roadmap'®, but accomplishing this goal will require longitudinal data
from a representative set of patients - a task that will not be practical or feasible without more
streamlined methods for collecting and linking data from different sources.

Finally, kidney care provides an opportunity for using richer datasets to evaluate healthcare
delivery and personalize care for all patients. This is especially true in the dialysis context
where, to cite just one example, CMS manages performance-based financial incentives for
dialysis centers, and commentators have raised concerns whether this program is effectively

reducing inequities in kidney care."”” We have an obligation to consider how we can calibrate
treatment guidelines and healthcare delivery using evidence that represents the real-world
diversity of kidney disease patients.

A better understanding of biology is preparing the way for a new era of precision kidney care,
which will require the matching of general clinical evidence with a detailed understanding of the
specific biologic basis for disease in a particular patient. Echoing the evolution in cancer care
over the last 20 years, precision kidney care is going to require the matching of the best
available clinical evidence with the details of a person’s biology and clinical situation.
Transformation in kidney care will require new evidence generation because legacy clinical trial
infrastructure cannot support responsible evidence generation for every permutation of clinical
biology and the personal needs of a particular patient. New solutions will be needed to combine
traditional clinical trial data with real-world information that reflects the many scenarios of care
and outcomes for each individual person. The goal posts for this work are clear: longitudinal,
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high- quality data that can support efficient clinical trials and continuous monitoring of medical
products, and that can ensure that the needs of all people from all backgrounds are
represented.

Looking forward: Continuous learning to improve care

Not only is an expanded approach to evidence generation essential for achieving a better
understanding of medical product performance, it is also necessary for providing the
generalizable evidence needed to achieve personalized care for all people. And by developing a
system of continuously aggregating longitudinal data and evidence, we can close the loop
between research and the clinic and ensure that care continuously improves over time.

Notes:

Amy P. Abernethy and Joseph B. Franklin formerly held roles in the US Food and Drug
Administration (FDA).
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