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1 | INTRODUCTION

Health information was once generally collected and reserved either to

inform clinical care, conduct research, or survey the public's health.

Today, with digital data infrastructure, health information can techni-

cally flow between all of these purposes simultaneously, enabling

learning health systems (LHSs) and related enterprises. LHSs are

emerging through infrastructural innovation that allows for connected-

ness in data collection, analytics to transform data to knowledge, and

application of that knowledge in practice and in ways that generate

new data through evaluation of outcomes (Figure 1).1 LHSs create

cycles of continuous improvement that will allow health systems to

address well‐known, chronic maladies—e.g., high rates of medical error,

spiraling costs, the slow rate of translational science, and failure to

implement agreed‐upon best practices.2,3 LHSs represent an innova-

tion in health infrastructure such that learning occurs at multiple levels

of scale, ranging from individuals, single practices, and systems to sys-

tems of systems spanning organizational and geopolitical boundaries.

LHSs are successful when platforms and culture support efficient orga-

nization of technology, people, processes, and policy.4

The use of data for learning presents both opportunities for reform

of, and challenges to, existing regulations and ethical and legal frame-

works for health information and knowledge exchange. At present,
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these frameworks govern information according to the intended, pri-

mary use of data collection. HIPAA, for example, sets boundaries for

use and disclosure of protected health information, including electronic

health record data, across covered users. Rules requiring consent for

the use of patient data are shaped by type of use: for example, for treat-

ment, payment, health care operations, or “public interest and benefit

activities.”5 The complex legal and regulatory environment for health

information has contributed to siloed and redundant systems with sep-

arate pipelines for research, public health, health care administration,

and health care services.6 Current ethical and legal frameworks often

allow exceptions at the individual level such as allowing for a waiver

of informed consent for a research project under certain circumstances.

Researchers conducting quality improvement studies rather than

research also do not require Institutional Review Board (IRB) oversight.

Proponents of LHSs claim a moral imperative, which remains to be

empirically tested, for data to be amassed, unencumbered by “out-

dated” frameworks that hinder the pursuit of knowledge and the

timely dissemination of important findings.7-9 Ruth Faden and col-

leagues, for example, have offered a widely cited framework that

reevaluates the obligations of stakeholders in the context of health

as a learning health system as an initial position from which to launch

a deeper dialogue and empirical evaluation of alternatives, implemen-

tation strategies, as well as the acceptability of this framework to the
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FIGURE 1 Learning health systems are infrastructural innovations
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public and other stakeholders.10 There is much work to be done to

examine the ethical, legal, and social implications of learning health

systems (ELSI‐LHS). This special issue of Learning Health Systems,

focused on ELSI‐LHS, contributes to the early stages of this work to

inform health care in the digital age for individuals, communities, and

systems to ensure the trustworthiness of LHSs.
2 | ORIGINS OF THE ELSI‐LHS ISSUE OF
THIS JOURNAL

In November 2016, the University of Michigan sought to begin estab-

lishing a community of expertise to explore the ethical, legal, and social

implications of learning health systems. This effort included a sympo-

sium in Ann Arbor that applied the framework approach of Responsible

Research and Innovation (RRI) to the LHS to identify key issues for

future research and development. Initially defined in the context of

the European Commission's Horizon 2020 initiative, RRI strives to

ensure what the EU calls the “Science with and for Society,”11 integrat-

ing ELSI research with multi‐stakeholder engagement, system design,

and implementation. The symposium brought together experts and

leaders in bioethics, social science, medical practice, clinical research,

community‐academic partnerships, and law with an interdisciplinary

group of participants for a daylong session of presentations and dia-

logue. A link to a summary of presentations and a video from the

November 2016 symposium is provided at the conclusion of this paper.
3 | CRITICAL CONCEPTS AND EMERGING
FRAMEWORKS

The articles in this special issue identify the need for new ELSI frame-

works to inform practice. Scott Kim, Jeffrey Botkin, and John Lantos

each reflect on how the de facto boundaries between health research,

clinical care, quality improvement, and public health will be challenged

by learning health systems and consider the implications for respect

for persons and preserving autonomy. In the article, Ethical Issues in

PragmaticTrials of “Standard of Care” Interventions in Learning Healthcare

Systems, Kim examines the ethics of pragmatic clinical trials and the

integration of research and clinical procedures that could generate
valuable data. He questions whether this would confound the

research/treatment distinction as some learning health system vision-

aries have imagined and examines the implications for informed

consent. Botkin further explores questions about autonomy and sys-

tem‐level changes in his article titled Transparency and Choice in Learn-

ing Healthcare Systems. He argues that transparency and patient

engagement will be critical in addressing potential conflicts between

autonomy and public interest, and in maintaining trust, on which the

learning health system is said to depend. He proposes that the use of

a notice‐and‐opt‐out procedure in the place of traditional consent is

appropriate when risks are low and institutional safeguards are in place.

In the Lantos article, The Regulation of Clinical Research: What's

Love Got to Do with It, participation in learning is described as a moral

obligation for both patients and health professionals who are not well

served by our current system of research regulation. Lantos describes

our deep history of viewing the moral obligations of clinicians and

researchers as different, asserting that researchers do not share the

goal—or attending moral authority—of healing the patient. But

research, treatment, therapy, research on medical practices, quality

improvement, pursuit of knowledge, and learning can be concurrent

efforts with overlapping goals. Lantos suggests the shift toward learn-

ing health systems will require change not only in oversight and

research regulation but also in culture and ethics, beginning with new

governance systems that thoroughly engage patients or surrogates in

all processes of learning. These conclusions are supported empirically

in the article by Ramsberg and R. Platt, Opportunities and Barriers for

Pragmatic Embedded Trials—Triumphs and Tribulations. It describes the

use of “embedded pragmatic clinical trials” that leverage the availability

of routinely collected electronic data. In interviews with researchers

and clinicians, the authors note the demand for and cost‐benefit of

governance adaptable to embedded pragmatic clinical trials in delivery

systems.

Adoption of learning health system models brings tectonic shifts

to the structure, culture, and organization of health, raising important

questions about how these changes might offer an opportunity to

address current inequities endemic to our health system. Frameworks

that would support these shifts are explored in the article, Leveraging

the Learning Healthcare Model to Improve Equity in the Age of Genomic

Medicine, in which authors Bonham and Blizinsky consider how LHSs

could address health disparities and health equity. They note that truly

inclusive systems pose formidable challenges but might also address

the current lacunae in genomic databases that have made it impossible

in some cases to inform medical development based on available data

because for some populations, we simply do not have data available.
4 | THE FUTURE OF ELSI‐LHS

This special issue of Learning Health Systems highlights an initial set of

issues for ELSI‐LHS, including the ways in which LHS challenge the

ethical, legal, and social differentiations between quality improvement,

research, and clinical care. As systems become larger and increasingly

fluid between these ethical and legal paradigms, expectations for

informed consent and moral obligations of patients, participants, pro-

viders, and other stakeholders in health are challenged and need to
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be further developed and explored. Thus, ELSI‐LHS promises to be an

increasingly rich field of inquiry and learning.

This special issue highlights the importance of respect, honor, and

trust as foundational to better care and to LHSs. To make these princi-

ples central to the actualization of the LHS vision, major social and cul-

tural changes in health must accompany the technological changes that

come with implementing a LHS. Indeed, advocates of ELSI‐LHS will be

successful insofar as they work with the technical developers of LHSs,

making visible the underlying value systems and identifying opportuni-

ties to reduce disparities while providing benefits equitably. As systems

that operate at micro and macro levels, LHSs need to identify ways to

ameliorate unintended consequences and ensure that the human

experience is not lost in a web of big data and new tools. Ideally, this

occurs in ways that are compatible and synchronized with technological

development and the IT maturity models applicable to LHSs. Careful

attention to emerging examples of local, state, national, and global LHSs

will ground ELSI frameworks and maturity models in the realm of what

is practicable in the near and long term. It will require continued

engagement of a transdisciplinary community of stakeholders, includ-

ing community and patient voices, as well as informaticians, epidemiol-

ogists and biostatisticians, medical researchers and practitioners, public

health practitioners, social scientists, and bioethicists in their develop-

ment and implementation.

Harnessing the power of health data for LHSs opens new opportu-

nities to modernize and “hardwire” core principles and values, creating

true integration of “social” and “technical” in a sociotechnical system.

This issue provides an initial set of work that seeds this partnership.

In organizing, pursuing, expanding, and communicating this work, we

provide an ecologically friendly soil for an ELSI‐LHS worthy of trust

by the people it serves, and a system of health and learning deserving

of its name.
5 | 2016 ELSI‐LHS SYMPOSIUM

The 2016 ELSI‐LHS Symposium presentations may be viewed at

https://youtu.be/pCwdRlNXLms?list=PLrfgcyeUc0IkqAjU_

YONaBnM5F1‐FOpEV.
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