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Introduction

Patient registries can provide important, real-world evidence to inform health decisions made by
patients, consumers, providers, as well as regulatory agencies and payers. Many patient registries
are sponsored by professional associations, academic institutions, healthcare organizations, or
pharmaceutical and medical device companies. Within the past 20 years, patient- or participant-
generated registries have emerged as a new form of registry, are an important tool for generating
information of direct relevance to the patient community. These registries, created, managed,
and/or governed directly by the participants themselves, are an important tool for generating
information of direct relevance to the patient community.

Definitions and Characteristics

The defining characteristics of patient- or participant-generated registries as described here are
that they are created by patients, or by people who may not describe themselves primary as
patients. As such, these registries are often termed a “patient-generated registry,” a “patient-
powered registry,” or a “participant-generated registry.” The most appropriate terminology for
these registries is the subject of some debate since the term ‘patient’ itself seemingly limits the
discussion to individuals who are currently receiving medical treatment. Further, describing
people with a common characteristic as “patients” may suggest a notion of information
asymmetry, in which the patient has less knowledge than a medical professional. In reality, many
individuals who participate in registries, such as those with chronic, lifelong illnesses, do not
define themselves as patients except when they are in the specific position of being in a clinical
care setting. In addition, some individuals create and manage registries to study health-related
questions to some characteristic they have in common, but are not defined as patients. Consider,
for example, a registry designed to track the long-term health-related outcomes of men who were
recently released from prison, or another that considers the health issues for people who are
lesbian, gay, bisexual, and transgender.'

In this paper, the authors have used the abbreviation “PGR”, which might represent either
patients or participants in order to recognize the identity and experiences of registry participants
beyond the focus on their medical care and role as patients. The terms “participants” and
“patients” will both be used to refer to registry enrollees, depending on the context, in this
chapter. The intentionally broad language used here merits review and reconsideration in
coming years as this field continues to evolve.

As the field of PGRs is rapidly changing and expanding, it is helpful to consider PGRs through
the lens of defining characteristics — as in, what are the primary features that distinguish the PGR
from the investigator/sponsor-generated (i.e., traditional) registry. For PGRs, such defining
characteristics may include some or all of the following:
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Founded, owned, and managed by those who participate in the registry, whether or not
they are associated with disease advocacy groups;

Focus on the needs and goals of the registry participants as the first principle;

Employ social networks and/or community-based engagement to recruit participants;
and/or

Collect participant-reported health data in a structured and/or unstructured format, in
addition to data generated during the healthcare encounter.

It is also important to emphasize that PGRs do not only collect participant-reported data. Many
incorporate data from the participants’ health records, both paper and electronic, clinical visits,
and, in some cases, collect biological samples. Moreover, PGRs may use any type of
retrospective and/or prospective cohort study design used for other types of registries, including
direct-to-patient designs and other patient-centric designs that are discussed in Chapter XX.
Many of these characteristics may also apply to some investigator/sponsor-generated registries,
but they are of particular importance for PGRs.

Evolution and Variation

The phenomenon of individuals affected by diseases establishing registries is more than 20 years
old.” However, PGRs have benefited from recent advances in social network technologies.
PGRs generally rely heavily on the combination of Moore’s Law,” which predicts that overall
processing power for computers will double every two years, and Metcalfe’s Law, which
predicts the value of networks to increase in proportion to the size of the those connected to the
network.*” The confluence of these factors has created an environment in which PGRs have
flourished, albeit with wide variation.

Wide variation in PGRs is evident in the results of a 2014 survey conducted by the American
Association for the Advancement of Science (AAAS) with funding from the Agency for
Healthcare Research and Quality (AHRQ).® While the survey represented a very small sample of
PGRs, it offers evidence that PGRs are not organized around any single attribute. Of the 30
responding PGRs, the majority were initiated by individuals affected by a disease or condition
and/or an advocacy organization dedicated to a condition. In some cases, a family member who
is also a scientist or clinician initiated the registry. As an example, Leslie Gordon and Scott
Berns, pediatricians whose son suffered from Hutchison-Gilford progeria syndrome, which is a
very rare genetic disorder that dramatically accelerates aging,’ founded both a support
organization, the Progeria Research Foundation, and a registry for the condition, the
International Progeria Registry.® The registry has not only provided direct insight into the most
appropriate care for children with this rare condition, but also is a catalyst for translational
research. In fact, study of the cellular mechanisms involved in progeria have led to two
treatments for the condition.” In addition, the apparent premature aging of progeria patients is
providing opportunities to better understand mechanisms of the normal aging process and
cardiovascular disease, with the possibility of developing new interventions for these processes.
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The PGRs responding to the survey also differ in how they are managed. About half of the
registries in the sample are managed by advocacy organizations, with the others managed by the
participants themselves, with or without the collaboration of health care providers/researchers.
Funding comes from a variety of sources as well, with private donors providing funding for
about half of the registries that replied to the AAAS survey, the Federal government providing
funding for 23 percent of the responding registries, and advocacy organizations and participants
providing funds for the remainder. While some PGRs may be organized as for-profit ventures,
AAAS reported that most registries responding to the survey were non-profit organizations.
Taken as a whole, the key differentiator of PGRs from traditional registries is that they are
founded, managed and/or governed by individuals with a lived experience of the condition under
study.

A second key differentiator is the role of the participant in the governance of the registry. The
North American Research Committee on Multiple Sclerosis (NARCOMS) registry collects
participant-reported data on more than 37,000 participants living with multiple sclerosis (MS)
and considers itself to be “participant-driven.” However, the registry was developed by
academics and focuses on supporting the research work of MS investigators.'” By contrast,
iConquerMS'" is an online platform that gathers similar participant-reported data but includes
participants in the governance structure and development of the research and was founded by a
participant group (the Accelerated Cure Project), thus, meeting several of the key characteristics
of a PGR.

Collection of patient-reported outcome (PRO) measures used to be considered a differentiator for
PGRs in comparison to data collected by traditional registries, but increasingly, traditional
registries are also collecting participant-reported data, often in the form of patient-reported
exposures and PRO measures.' > >

Purpose and Goals of Patient- or Participant-Generated Registries

Like traditional investigator/sponsor-generated registries, PGRs have many purposes and are
often designed to address multiple objectives. PGRs are likely to be established when the issues,
concerns, or disease itself are not a priority for traditional sponsors of registries. Accordingly,
one of the goals of PGRs may be to engage enough patients or participants to attract the interest
of scientists and/or industry to embark on development of new therapies. These and other goals
of PGRs are summarized further here.

Give Voice to People Living with the Condition or Issue

Many PGRs offer social media opportunities to enable participants to share or discuss details of
their condition and life experiences. The social media tools, which support development of a
patient community, are not typically found in traditional patient registries and represent a unique
aspect of PGRs.

Natural History of Disease

PGRs have been especially successful and important in establishing the natural history of a
disease. Advocacy organizations focused on a disease or condition are able to track natural
history across many dimensions over many years, which usually goes beyond the commitment of
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a single sponsor, funder or investigator team. Moreover, these organizations remain involved in
participants’ lives in ways that are outside the scope of traditional registries. In fact, research
groups that have either finished a project or lost funding, have sometimes turned over registry
data or biospecimens to advocacy organizations to act as the stewards of these data and samples.

An excellent example of a longstanding, successful registry with a focus on natural history of
disease is the Cystic Fibrosis Foundation (CFF) Patient Registry. The registry, which began
collecting data over 50 years ago, has documented the disease course, helped establish treatment
guidelines and best practices, and contributed to the creation of a robust therapy development
pipeline. For 50 years, the CFF Patient Registry has recorded the increase in expected life span
for cystic fibrosis (CF) patients from as young as five years old to about 50 years old.'* "°

Another organization, Parent Project Muscular Dystrophy (PPMD), a non-profit organization
focused on finding a cure for Duchenne’s muscular dystrophy (DMD), has catapulted research
forward because of its robust registry, DuchenneConnect. While providing over $45 million in
direct funding for development of new therapies in DMD, PPMD also makes continual use of its
registry for natural history, biomarkers, and historic controls.'® ' In some cases, advocacy
organizations for rare conditions cannot afford the infrastructure necessary for establishing a
registry. In 2003, for that reason, and to conserve resources for all disease advocacy
organizations, the Genetic Alliance established the Genetic Alliance Registry and BioBank to
support research across a range of conditions using a cooperative collaborative model to offer
infrastructure, template documents, and technical assistance to any non-profit in need of registry
or bio-banking services. At the present time it contains more than 30,000 samples of a variety of
tissue typg;s from DNA to cell lines to whole body harvests across about eight contributing
registries.

PGRs can also be useful in terms of providing information about the natural history of disease
that can be used for comparative purposes in drug development. Consider the challenge of
obtaining regulatory approvals for new indications of marketed products, particularly for rare
conditions. A PGR can focus on collecting the data needed to support repurposing of the drug."
For example, the Progeria Research Foundation used its registry to build the necessary cohort to
reposition Lonafarnib to reverse instability of nuclear structure due to the genetic mutation of the
LMNA gene. The drug, called Sarasar by its manufacturer Schering-Plough, was tested in Phase
I/II/II clinical trials for a variety of cancers. The Progeria Research Foundation used its registry,
through which they had conducted a natural history study, as the “control” needed in the Phase I
and 11 trials.”

Hypothesis Generation

One area of strength for PGRs is to catalyze hypothesis generation that can then be followed-up
by more rigorous studies, rather than engage solely in hypothesis testing. In this context, the aim
is to quickly evaluate signals that might be challenging to study through traditional means or
with traditional funding sources. In one example, researchers from Oxford University sought to
test the hypothesis that right-handed participants with amyotrophic lateral sclerosis (ALS) were
more likely to experience their first symptoms on their dominant side. A traditional approach
might have recruited a consecutive case series from a major referral center; however, analysis of
the statistical power required to conduct an informative study suggested that several hundred
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participants would be needed, requiring several years’ worth of data collection for such a rare
disorder. By surveying participants willing to be contacted for research studies on
PatientsLikeMe, 502 participants responded and were available for analysis in four weeks.*' The
study rapidly indicated that amongst those with an arm onset there was 64% concordance with
dominance and only 55% with leg-onset. While the sample from the PGR was subject to
limitations and biases, the analysis provided rapid proof of a concept that was subsequently
validated and replicated by clinical studies. The analysis also served as a basis for collecting
more detailed neuroimaging work.?"

Another example of hypothesis-generation is PXE International, an advocacy organization
founded by parents of children affected by pseudoxanthoma elasticum (PXE). This organization
was developed to promote and fund research that will lead to better management and
interventions for people living with PXE, a rare genetic disease that affects the eyes, skin,
cardiovascular and gastrointestinal systems. Indeed, the PXE International Registry has produced
a number of hypotheses that have progressed to more focused clinical studies, ultimately leading
to changes in clinical care. For example, several individuals reporting later-onset PXE after a
liver transplant precipitated the hypothesis that PXE is a metabolic disease, and further research
confirmed this hypothesis.”> The PXE International Registry also led to discoveries about
pregnancy, mammography, and eye treatments in affected individuals, thus changing practice
guidelines.”™

Patient-Reported Outcomes (PROs)

PROs reflect the status of a patient’s health condition that comes directly from the patient,
without interpretation of the patient’s response by a clinician or any other individual.”” They are
often assessed through structured questionnaires that directly survey patients or other participants
about their experiences of symptoms or impact of disease upon their quality of life, and are
increasingly used as study endpoints because of their clinical relevance or as catalysts to initiate
more in-depth clinical and behavioral research. PGRs can provide an opportunity for participants
building on one another’s experiences to measure what matters to them and create new PRO
tools that can be used by other researchers in future studies. In one example, while completing
the widely used PRO for ALS, the Revised ALS Functional Rating Scale (ALSFRS-R),*® a
person living with ALS was irritated to find that despite being able to participate in family life
and the running of her household, the scale scored her as “zero”.*’ In response to this apparent
denial of her current capabilities, she worked to engage with other severely affected ALS
participants to develop a new suite of items that extended the “floor level” of the ALSFRS-R to
tap previously unmeasured areas of function, such as communicating through facial expression
rather than through voice or handwriting, or through use of assistive technology. These items
formed the ALSFRS Extension Items (ALSFRS-EX), which have been translated into other
langue;%gg:zs and form the measure of choice in the Veterans Affairs’ (VA) Biorepository Brain
Bank.”™

There are many PRO tools. Some are validated instruments and others are not validated. There is
interest from the United States Food and Drug Administration (FDA) to require that PRO
instruments meet rigorous criteria demanded in order to achieve broad use in research studies.”
Therefore, another potential use of PGRs is facilitating the development of new PROs through
each of the required stages of instrument development and validation required for labeling.”’

Draft Distributed for Review Purposes Only


http:labeling.27
http:studies.33
http:zero�.29
http:individual.27
http:hypothesis.23
http:weeks.21

Patient- or Participant-Generated Registries Draft Date 11/07/2016

Other purposes include concept elicitation, cognitive debriefing, psychometric testing, test-retest,
and measurement of changes over time to assess sensitivity. One initiative, the Open Research
Exchange (ORE), funded by the Robert Wood Johnson Foundation, allows researchers to more
quickly proceed through each step of the PRO validation process with volunteers recruited from
PatientsLikeMe. Rather than the months or years needed to go through each stage of
development, gathering the data electronically can take only days or weeks. For example, a
French group was able to gather data from over 600 participants living with chronic illness to
validate an English version of their Treatment Burden Questionnaire (TBQ) in only a month.****

A commentary piece co-authored with an FDA endpoint reviewer lays out the hurdles that need
to be overcome for such systems to be credible.”> Researchers developing PROs must establish
that participants are who they say they are, which can be accomplished by matching their records
to claims data or electronic health records [EHR]; the data quality must be comparable to
existing methods (as early studies are indicating);>’ and the population must be shown to be
generalizable, which is achievable with a large sample. PROs developed with the help of PGR
participants may address these hurdles by being scientifically rigorous, broadly generalizable to a
wider range of patients with the disease of interest, and responsive to a community’s needs while
also alleviating some of the logistical challenges of PRO development for researchers.

Identification of Participants and Other Support for Clinical Trials and Cohort Studies

Registries may be designed with the goal of providing an identified source population of
participants with a condition who might be enrolled in observational studies and/or clinical trials.
Data in the registry may be used to identify participants who meet the inclusion criteria for a
planned trial, to assess the feasibility of enrolling the intended sample size per protocol criteria,
to determine desirable geographic locations of enrollment centers, and to facilitate trial
enrollment by sharing information about the trial with participants who meet the inclusion
criteria.

PGRs may also be designed to facilitate future clinical trials. As an example, the Batten Disease
Support and Research Association accelerated research undertaken by BioMarin as they
conducted a clinical trial of enzyme replacement therapy for CLN2 Batten (Late-Infantile
Neuronal Ceroid Lipofuscinosis Type 2) by providing historical control data.*® Regulatory
authorities determined the historical control data to be sufficient for understanding the natural
history and course of the disease in untreated patients, and allowed all children enrolled in the
trial to receive the active therapy.”

PGRs also initiate and conduct trials themselves. In addition, for those not taking such a
committed step, they might provide input before, during, and after clinical studies are designed
and implemented. Before a study starts enrolling participants, there is increasing recognition that
co-creation of the design and conduct of research studies can better ensure the results are
relevant and meaningful to participants. The requirement for patient and participant engagement
as part of research study design and conduct is mandated for studies funded by the Patient-
Centered Outcomes Research Institute (PCORI).* !

In early 2015, during an announcement of the Precision Medicine Initiative, President Obama
declared that people would be partners in clinical studies.** * The FDA’s Patient-Focused Drug
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Development Initiative shares this goal as well and directly seeks patient and patient advocate
input through a series of disease-specific workshops intended to inform development of new
therapies and acceptability of clinical trial designs.* Through this program, preferences collected
by PPMD have helped to inform the FDA’s benefit-risk assessment of emerging DMD
therapies.*’

Once a study protocol has been developed, awareness campaigns targeted to eligible patients
have been useful in speeding recruitment into clinical trials.** Some recruitment tools developed
in PGRs such as the Platform for Engaging Everyone Responsibly (PEER, one version known as
Reg4All, formerly known as TrialsFinder),”” and the Michael J. Fox Foundation’s Fox Trial
Finder,* provide potential trial participants with curated lists of clinical trials to aid recruitment,
while PatientsLikeMe* and many patient advocacy organizations have tools that allow people to
search current listings of trials on ClinicalTrials.gov.

PGRs may also establish collaborations with organizations conducting clinical trials of new
interventions. PPMD uses its registry, DuchenneConnect, to engage in clinical trials and device
trials as well. At the end of 2014, the Foundation announced a collaboration with Solid Ventures
to engage SRI International in the research and development of the "Solid Suit," a soft, wearable
assistive device for people with DMD.

Post-Market Surveillance

In the setting of post-market surveillance, the Empowered Patient Coalition in the United States
1s an example of committed patients creating a registry of perceived adverse events in order to
empower people to take control of their own medical treatments and safety.”® While direct
attribution of these adverse events to medical errors may not be possible or appropriate, a recent
article in the British Medical Journal describes the goal as to “relay to healthcare providers and
administrators a first-hand quantitative and qualitative view of the impact that adverse medical
events has on patients and their families”, and notes that other studies of medical errors, being
clinician-led, exclude the voice of the patient and may underestimate the magnitude of errors,
especially fatal ones.”’

Visibility of Registry Data and Communicating Research Findings

PGRs may serve as an important channel for participants to learn about the results of their own
research initiatives as well as those of other clinical trials for the condition of interest. Although
most participants (>90%) would like to receive a summary of the results of trials in which they
participate, less than 10% actually receive one.”””* PGRs may serve as a vehicle to provide
feedback to and enable dialogue with participants about ongoing and completed research.”® A
recent report from the Institute of Medicine on this topic recommended sharing results with
participants in clinical trials and delineated a role for advocacy organizations with regard to
requiring data sharing plans as part of the criteria for considering a proposal for funding, also
providing guidance and education to their members on this topic.™

It may also be more common in PGRs than traditional registries that participants gain a greater
degree of visibility into the data collected in the registry. In traditional registries, data may be
collected directly from clinicians and/or participants, without the participant having access to
their own data or knowing how their data compares to other registry participants. Though federal
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law now gives Americans the right to request a copy of their health record data,” such data are
likely to be provided in a form that is not useful to most people, such as a comma-separated
variable (CSV) file lacking an explanatory codebook or a portable document format (PDF) that
cannot be imported into a more consumer-friendly application. Because most traditional
registries have a research emphasis, the data stored may not be available to other allied
healthcare professionals on the participant’s multidisciplinary team (particularly if they are
community-based) or their primary care provider if they did not have a role in providing the data
to the registry, especially considering that research data and clinical data receive oversight from
different regulatory systems and bodies, as discussed in Chapter 7 of Registries for Evaluating
Patient Outcomes: A User's Guide.”’ More recent developments in the learning healthcare
system have led to better interaction and interoperability between these systems; however, they
may not yet be sufficient to provide seamless data sharing. Also, researchers may not be sure
how to deliver these insights back to participants in studies without counseling and/or support.

By contrast, some, though not all, PGRs permit participants to see their own data as they
accumulate over time, and a few even provide graphs or other visual displays of the data in order
to allow participants to examine their own patterns in their disease course. As compared to other
registries, this allows participants to gain insights into the progression and management of their
own condition in real time. In PGRs supported by platforms such as PEER created by the
Genetic Alliance®® and Private Access™, the participants control sharing, privacy, and access to
their data. An individual may choose to allow some or all of their data to be visible to a number
of other parties for the purpose of research and/or support services.

Participant-Led Research

PGRs have been used for participant-led research, where participants themselves plan and
engage in research, and encourage other patients to take part in research, including clinical trials,
for about 20 years. For example, Sharon Terry (the founder of PXE International) initiated and
led the effort to discover the gene for PXE in 1995.%" ®' Such initiatives provide a challenge to
some of the norms of the research enterprise, such as ethical oversight, because in this case the
study is “apomediated” (i.e., mediated between equals rather than in a more imbalanced situation
of patients and medical researchers).*®

In 2007, a group of ALS patients began developing their own research protocol when they
translated an Italian conference abstract into English and found that a research group was
claiming the mood stabilizer lithium carbonate seemed to slow progression of their disease. A
patient in Brazil and a caregiver in the United States with a PhD in geology began encouraging
other patients to ask their doctors to prescribe lithium off-label and submit their data on a Google
Spreadsheet. Soon after, the Italian group’s findings were published in the Proceedings of the
National Academy of Sciences (PNAS) with the provocative title “Lithium delays progression of
amyotrophic lateral sclerosis.”® Faced with a bleak prognosis, many patients started taking
lithium and reporting their data online.

In response, the PGR PatientsLikeMe upgraded their data capture systems to collect information
about dosage, blood levels, side effects, and longitudinal ALSFRS-R. Although the original
Italian study was published in the peer-reviewed literature, it was small, with just 16 lithium-
treated participants and 28 controls. By contrast, more than 160 patients started taking lithium
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off-label and tracked their data online, with many times that number being available as historical
controls.

Both patient groups and researchers from PatientsLikeMe conducted their own analyses of the
data. The patient group used rudimentary statistics such as Student’s T-Test to look at
differences in progression rate between self-treating participants and a random sample of control
participants, without adjusting for possible differences in the participants who self-treated from
those who were not treated with lithium. While methodologically imperfect, the patient group
quickly realized that lithium did not seem to be having a strong effect on progression.”* A more
nuanced statistical analysis by researchers at PatientsLikeMe used a carefully matched set of
control participants and published their findings in the peer-reviewed literature along with a de-
identified copy of the dataset to allow replication. Like the patient group, they could find no
effect of lithium on progression.”> While the patient-led study generated a great deal of interest
outside the field, traditional academic researchers still went ahead with a number of randomized
double-blind placebo controlled trials. Although the data collected through PGRs can be rapid
and a powerful means of exploring new hypotheses, today traditional methods of generating
evidence such as randomized controlled trials (RCTs) remain the preferred means of accepting or
rejecting specified hypotheses around the efficacy and safety of new medicines. In this example,
none of those randomized double-blind placebo controlled trials found a beneficial effect of
lithium on disease progression, or the trials were halted for futility.*

Genomera, a Silicon Valley start-up, is an example of newer platforms that are giving individuals
the tools to take participant-led research one step further. While still in a “private-beta” mode,
Genomera allows individuals to set up trials to address any research question, with a particular
focus on genetic associations. With the help of the software, which provides the necessary
background information and statistical support, lay members of the public may conduct their
own studies. The resulting data is returned to the community along with the results.” This type
of participant led research is new and heterogeneous. Even though these studies are not typically
associated with an institution such as a university or government agency, many engage in
Institutional Review Board (IRB) review, and these topics are beginning to receive discussion in
the medical literature.®® All of the citizen-led studies and platforms described in this chapter have
received IRB approvals.

The constant demand from participants in the PXE registry for more than a response of “I don’t
know” from healthcare providers led to the 2012 PXE Health Challenge, created by a young
woman affected by PXE.” The Health Challenge focused on the impact of lifestyle on health,
which responded to the desire of individuals from the community who wanted to improve their
baseline health. It was very simple in that it allowed open enrollment, anyone could join at any
time, and each month PXE International provided a simple ‘challenge’ in video and written form.
Examples include: parking farther away from a destination, increasing the number of stairs
walked each day, and sharing a healthy recipe on Facebook and using one as well. Participants
completed an online survey each month to report on their progress. A small study showed a
possible improvement in measures such as body mass index, cholesterol, and blood pressure as
reported by the participants.”
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Support Development of Treatment Guidelines

PGRs may be able to help generate evidence to support the development of treatment guidelines,
especially for diseases or conditions lacking existing treatments approved for that condition. The
PXE International Registry has followed 4121 people affected by PXE for 20 years. During this
time, the foundation has assessed characteristics of the disease through two natural history
studies. These studies, comprising a total of 1079 participants, collected self-reported signs and
symptoms, including specific information about general health and physiological measures of
skin, eye, gastrointestinal, cardiac, and vascular disease. Data were validated in two ways: (1)
medical records of a randomly chosen 10% sample of the individuals in the first study were
examined and found to correlate well with the self-reported information; and (2) a random
sample of 60 non-responders who were contacted and participated in a telephone survey reported
a similar spectrum of disease diversity and severity to that reported by the responders.

The PXE International PGR was able to generate hypotheses that with further testing changed
standards of practice for the condition including recommendations about: (1) recognizing a
retinal bleed in a timely manner to allow for more treatment options, (2) seeking help from an
ophthalmologist at the first sign of a retinal bleed, which preserves sight for a longer period of
time, (3) recognizing that mineralization in breast tissue is a typical PXE manifestation and
biopsy is not needed, since all women with PXE have breast tissue mineralization,** (4) advising
that placental calcification is part of PXE and doesn’t affect the fetus,”® and (5) advising that men
with PXE and testicular microlithiasis do not have to be monitored for testicular cancer.”' This
case example of translating the findings from a PGR for a rare disease into care coordination and
practice guidelines has become a model for other diseases.'® "*™

Planning and Design Considerations

The planning and design of a PGR may be a complex enterprise. Much of the information on
planning and design contained in the User’s Guide is relevant for PGRs.”” However, PGRs must
also address some unique considerations, particularly related to business models, governance,
ethics and informed consent, as discussed below.

Business Models

PGRs are heterogeneous as to the business model they use and include both not-for-profit and
for-profit models. PXE International, a disease advocacy organization for people affected by
PXE that also founded and manages the PXE International Registry, is a non-profit organization,
which was started with seed money from small private donors, and has been able to expand its
funding base with additional support from Yardi and the Helmsley Foundation, as well as the
National Institutes of Health (NIH) for research meetings and specific studies.* In contrast, the
Lupus Clinical Trials Consortium is largely funded by a single private donor.®

A different funding model is represented by the American BRCA Outcomes and Utilization of
Testing (ABOUT) network, which is partly financed through the Aetna Foundation, a national
health insurance provider in the United States, which also serves as the main recruiter of patients
to the PGR.* Twenty Patient-Powered Research Networks (PPRNs) (not all of which are PGRs
— most are not) now receive financial support from PCORI, a non-profit organization funded by
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the United States government, and are now in the second phase of funding to continue to build
infrastructure, streamline processes, and conduct research studies as part of PCORnet.”’

PatientsLikeMe is a for profit company with a unique business model. While participation is
free and no advertising is accepted, it supports its work through the sale of de-identified patient
data to pharmaceutical and other companies. The policy is clearly described on the website to

ensure transparency, and purchasers of its data sign contracts that prevent them from “re-
identifying” or otherwise attempting to match data to specific patients.*

Governance

The role of patients and participants in governance of PGRs includes being involved directly in
the PGR’s leadership and decision-making as well as working to identify and prioritize research
topics, often in collaboration with researchers.”” PCORnet, the network funded by PCORI that
includes the PPRNs, advocates for meaningful patient and participant involvement in PGR
governance as critical to the success of its PPRNs, recognizing that governance models will need
to “respect the structure, history and culture of the PGRs” with each being at different points in
the setup process of their organization.

Governance structures for PGRs may include advisory boards composed of participants and, in
some cases, scientific advisors. Advisory boards and the general principles related to
governance of a patient registry are discussed in Chapter 2 of the User’s Guide.”” Specific
governance challenges relevant to PGRs include, among others, funding sustainability, privacy
and confidentiality (see section on ‘Participant Privacy and Confidentiality’ below), ownership
of data and any tissue samples (if applicable), outreach to identify and enroll interested
participants, research prioritization, collaborations with outside researchers, and dissemination
and return of results to participants.

Ethics and Informed Consent

Just like traditional registries, participants need to be informed clearly and transparently about
the risks and benefits of research participation and obtain permissions for research that respect
human rights. Chapter 7 of the User’s Guide’' describes the ethical framework applicable to
patient registries collecting data in the United States, including when registries are considered
human subjects research and when ethical review is required.

Best practices and the use and acceptability of IRB reliance relationships in the context of PGRs
is encouraged by PCORI’s PCORnet.* Potential risks to address include the risks of exposing
the participant’s identity during data gathering, data dissemination, and publication, quoting
directly from online conversations and stories, the ability to identify patients even with de-
identified information using data linkage of several sources, and issues with recruiting vulnerable
populations such as children.” PGRs and researchers need to be aware of potential ramifications
of privacy breaches, the potential harms of such activities, and how to address them. Steps to
ensure data security and privacy in collecting, storing, and sharing patients’ data are paramount
in building and sustaining patient trust and encouraging patients’ participation in research.

PGRs may also obtain informed consent from participants, depending on the purpose and design
of the registry. In many cases, the informed consent may be obtained electronically, via the
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registry website. The section on ‘Documentation and Format of Consent’ in Chapter 8 of the
User’s Guide’’ provides an in-depth discussion of the considerations related to electronic
consent.

Challenges and Limitations

PGRs, much like traditional registries, have the potential to support the development of new
therapies, facilitate further research, and shape the health care decisions made by patients and
providers. PGRs also must address many of the same questions with regard to implementation as
investigator-driven registries. In addition to the challenges faced by traditional registries, PGRs
face the hurdle of gaining the respect of the medical research community as credible, scientific
endeavors without having the underpinnings of academic affiliations and infrastructure.
Concerns the PGRs must address, similar to traditional researcher-led registries include
participant privacy and confidentiality of health data, potential for bias, validation of the
participant population, and data quality.

Participant Privacy and Confidentiality

A fundamental question is how to allow access to the data available in PGRs for the broader
benefit of other patients while allowing participants to retain a sense of control over their health
information and ensuring appropriate privacy and confidentiality is maintained. Allowing
researchers to contact PGR participants or otherwise request access to PGR data is one
consideration. Members of PGRs do not always have an a priori expectation that they will
become research participants and may not welcome researchers’ contact unless clearly indicated
by the PGR policies.”

The previously mentioned PEER online system is an example of a technology platform designed
to further development of PGRs that has arisen in large part out of concerns for ensuring
participants’ free choice of how, when, and who to allow access to their data. Participants are
given the choice of whether to give disease advocacy and support groups, researchers, users of
data analysis platforms, and selected research networks access to their own data by setting
preferences to “Allow, Deny, or Ask Me” for each, and participants may change these
preferences over time. Data that may be shared includes clinical data, biospecimens, and soon
direct uploading of EHR data.”® The PEER platform is now the technology foundation for the
Community Engaged Network for All (or CENA PPRN), funded through PCORnet, which is
unique even among the PPRNSs for its inclusion of eleven disease advocacy organizations along
with 119r11iversity researchers from University of California, San Francisco (UCSF) and UC
Davis.

In focus groups during which patients and caregivers with neurological disorders were asked
about PGRs, patients were concerned about privacy, which was a strong predictor of their
willingness to participate in a PGR.”? Privacy concerns include the risk of data falling into the
hands of employers and health insurance companies.’” Patients with more severe conditions like
ALS appeared to have less reluctance about sharing their medical information, which may reflect
a sense of urgency for research to develop meaningful treatment options in these more severely
affected patients.”
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Potential for Bias

Bias is a concern in all observational research and is discussed at length in the section on
‘Internal and External Validity’ in Chapter 3 of the User’s Guide.”” The areas of particular
concern regarding bias depend on the purpose and design of the registry, whether it is a PGR or a
traditional registry. For PGRs, the possibility that participants enrolled in such registries are not
representative of the patient population as a whole is of particular concern, yet this selective
enrollment may or may not affect the outcome under study.'> *> There is a concern that PGR
registry participants may be those individuals who feel the strongest — positively or negatively —
about a particular treatment, thus producing a “reporting bias.”* To the extent that registry
participants may participate in more than one registry or study, some individuals may be
overrepresented in reports of multiple studies, especially in the context of a rare disease, though
this 1s more difficult to quantify and also occurs in traditional registries and clinical studies.

Validation of Participant Population

Unlike other types of observational studies, PGRs often face questions about validation of the
diagnoses reported by enrolled participants. Many PGRs allow participants to enroll directly and
report that they have received a particular diagnosis. Without verification of that diagnosis by a
health care provider or through medical record review, the medical research community may
view the data skeptically. Some PGRs require verification of diagnosis from health care
providers; in the AAAS survey, 46 percent of registries required such verification. Other PGRs
may validate the diagnosis for a sample of participants using medical record review or contact
with health care providers. Increasingly, linkage to EHR can be a useful tool for validating both
diagnoses and other information (e.g., laboratory tests, exam results) reported by participants,
resulting in greater confidence in the validity of the registry data. Use of smartphone technology
to report symptoms or to transmit photos can also aid verification of diagnosis. Data being
gathered by 23andMe shows a tremendous concordance between self-reported and clinically
reported health information.”

Data Quality and Data Standards

PGRs face challenges related to data quality, particularly with regard to lack of uniform data
collection, insufficient data quality checks, and lack of validation through medical records as
primary source documents. However, these may be more reflective of the nature of self-reported
data than the fact that these registries are participant-generated.

One example of lack of uniformity is that PGRs may offer participants the opportunity to enter
data at time points of their own choosing rather than fixed reporting intervals as used in clinical
trials (e.g., baseline measurement with repeated visits at 30 day intervals). A concern with this
approach is that there may be non-random drivers of data entry, such as a tendency for
participants to enter data more frequently when they experience a change in symptoms,
particularly a worsening of their condition, resulting in an inaccurate depiction of their disease
severity. It also may be that health records face the same bias since people may only visit the
doctor when symptoms are worse and do not then record with the same detail during the quieter
periods. The increase in the use of mobile health applications may soon provide a rich source of
objective data otherwise unobtainable.”®  Further, most registry-based studies, PGR or
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traditional, face this challenge since visits are generally not paid for and occur as they do in
natural life and not in forced intervals of say thirty days unless that reflects traditional medical
care.

Excessive data quality checks in web-based data entry systems may frustrate patients, just as
they do physicians, and lead to more missing data rather than higher quality data.”” Certain types
of data may also be more prone to errors when reported directly by participants; examples
include results for laboratory tests, genetic test results, and data that include units, such as
HbAlc. Additional variability can be introduced by lack of uniform measurement tools, e.g.,
reporting weight from a typical home scale. Lack of verification of data through medical record
review or contact with health care providers can introduce concerns about the data validity and
quality.

The use of common data elements (CDEs) when developing a new PGR has the potential to
improve the quality of the data collected in the registry and support future efforts to aggregate or
compare data across studies. While CDEs have not been developed for all condition areas, the
availability of CDEs is increasing as more organizations fund efforts to develop data standards.
For example, the National Institute of Neurological Disorders and Stroke (NINDS) maintains a
repository of several hundred data elements and definitions related to neurological conditions.”
Another example is the list of CDEs developed by the Office of Rare Disease Research (ORDR)
at the NIH for use in rare disease registries.”” A useful starting place for information about
CDEs is the CDE portal maintained by the National Library of Medicine;'” the User’s Guide
also discusses data element selection and CDEs in Chapter 4.”” While not all of the available
CDEs may be appropriate for inclusion within PGRs, these initiatives can provide useful tools to
support the development of a new registry.

Conclusion

As clinical research strives to be patient-centered, PGRs offer an existing infrastructure to
support new research as well as tools to reach patients and build communities. These offer a
trusted community, often with relative ease of access and simplicity. Results from PGRs can
generate evidence to help guide patients’ and providers’ treatment decisions, as well as generate
new research questions meriting rigorous study approaches. The increasing implementation of
best practices and evaluation criteria begins to address prior questions of scientific credibility.

Efforts are needed to inform the medical research community about the potential of PGRs and
participant-generated research to provide relevant and timely evidence that can complement
findings from traditional studies. Such efforts may be assisted through sharing of case studies
that highlight successful uses of PGRs and through dissemination activities related to best
practices. Recent and highly visible public efforts, such as the creation of PCORI’s PPRN,
provide further opportunity for increasing awareness and acceptance of the potential
contributions of PGRs.
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