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INTRODUCTION
The Coronavirus disease 2019 (COVID-19) pandemic is profoundly
disrupting clinical research.1 In addition to the diversion of
research resources towards the pandemic response, resulting in
the halting of over 1700 clinical trials,2 most ongoing studies have
undergone substantial modifications to mitigate infection risk for
participants, research staff, and investigators.1 Furthermore, the
rapid deployment of telemedicine modalities in lieu of face-to-
face services disrupts typical recruitment methods. The pandemic
clearly demonstrates that “brick-and-mortar” site-based research is
exquisitely vulnerable to crises that limit access to clinical and
research facilities.
By exposing these vulnerabilities, the pandemic also creates

opportunities for innovative trial designs. One such example is the
decentralized, direct-to-family study design, in which recruitment,
intervention, and data collection all occur remotely (e.g., in
participants’ homes).3–5 Remote data collection methods can
eliminate the need for site visits, resulting in trials that are more
efficient and cost effective.6,7 Direct-to-family approaches can
recruit larger and more diverse participants compared to traditional
trials.6,8 An additional advantage during pandemics is the ability to
mitigate infectious risk by reducing or eliminating the number of
face-to-face encounters between participants and study staff, and
avoiding exposure to other patients in the clinic or hospital.
Underscoring the benefits of direct-to-family approaches, the US
Food and Drug Administration (FDA) recommended virtual assess-
ment and local biosample collection when possible in its guidance
for conducting clinical trials during the pandemic.9 Further, leaders
from regulatory bodies including the Western Institutional Review
Board have advocated the use of remote data collection.10

The pandemic accentuates existing trends in the pediatric
ambulatory healthcare landscape, with increasing consumerism
among families creating uncertainty about the future of current
care models.11 Direct-to-family research is an unprecedented
opportunity to respond to these evolutions in pediatric care and
increase access to clinical trials during the COVID-19 pandemic and
beyond. Herein we share key principles to facilitate the planning,
design, and implementation of direct-to-family research studies.

ENSURING PARTICIPANT SAFETY
The first step in designing a direct-to-family trial is considering the
overall risk and potential benefits to participants, and how
adequate follow-up and safety can be monitored remotely. An
intervention that has an adverse event profile that can be
assessed entirely by laboratory data (e.g., elevated liver function
tests) would be more fitting for a direct-to-family study than an
intervention that could result in clinical signs and symptoms that

require a physical examination or interpretation of other clinical
data (e.g., shortness of breath or palpitations). Due to the lack of
direct clinician contact, most direct-to-family studies in children
may be better suited for minimal risk interventions or interven-
tions where a medical product/device has established dosing and/
or safety in a similar population. Earlier phase studies, invasive
interventions, and studies requiring investigational new drug
applications (IND) that require greater oversight may be less
appropriate.
Current regulatory guidance is built on the premise that

licensed, and in-state clinicians are available to qualify a safety
event; this safeguard may require partnership with out-of-state
clinicians in a multi-state direct-to-family trial. Investigators must
seek early feedback on study design from local institutional review
boards and FDA (in cases of an IND) to guide these and other
considerations. Moving forward, policymakers and stakeholders
must work together to delineate how direct-to-family studies are
best defined, implemented, and regulated. Sponsors, investiga-
tors, and regulatory bodies should leverage lessons learned during
the COVID-19 pandemic to articulate best practices in remote
assessment and safety monitoring.

UNDERSTANDING LEGAL CONSIDERATIONS
Direct-to-family trials can enroll children from across the United
States using a single institution as the primary site, raising
important legal considerations when principal investigators (PIs)
engage in research in states in which they are not licensed. Legal
requirements vary by state, but, in general, two-way research, in
which participants receive either a diagnosis or other intervention
(including an investigational product/device) is typically consid-
ered to create a patient–provider relationship. In most cases, this
requires that the PI have medical licensure in the state in which
the participant resides. Some states require in-person examination
before medications can be prescribed, while other states allow
video or other remote assessments to fulfill this requirement.
Practically speaking, an interventional, direct-to-family study that
recruits children from across multiple states may require partner-
ship with physicians in other states, or the PI could consider
obtaining multi-state licensure. Investigators should confirm
general liability and malpractice coverage in all cases, especially
when there is physical interaction with a participant.
In general, one-way research in which a participant does not

receive a diagnosis or treatment/intervention through the study
does not require a PI to have an in-state license. Investigators can
further mitigate the perception of a patient–provider relationship
by explicitly stating in the protocol and consent forms that the
study is for research purposes only. However, some states may
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require home healthcare personnel (e.g., mobile research nurses)
to operate under the license of an in-state physician, even in one-
way research studies. The complexity and variability of state legal
requirements pose a barrier to the widespread implementation of
direct-to-family studies. Stakeholders should advocate for stream-
lined processes to facilitate the conduct of direct-to-family
research, investment in infrastructure to support multi-state
research teams, re-examination of licensure requirements for
low-risk direct-to-family research studies, and standardization of
state requirements.

LEVERAGING TECHNOLOGY
Technology is a key underpinning of direct-to-family trials, with
advances in wearable devices and other electronic platforms (e.g.,
surveys, telemedicine devices) enabling collection of a wide
variety of data from participants’ homes. In addition, blood or
other biosamples can be obtained through either participant self-
collection or mobile phlebotomy.12,13 These technologies offer an
opportunity to collect novel forms of data in real-world environ-
ments, offering the potential to improve the reliability, general-
izability, and applicability of study findings.14

The direct-to-family design is well-suited to leverage emerging
technology, but defining remote outcome measures is a critical
priority for the field. Many outcome measures require in-person
assessment; for example, a therapeutic trial in juvenile arthritis may
require a hands-on joint exam. In contrast, assessing patient-
reported outcomes that do not rely on physical exam features are
amenable to remote data collection. While many traditional outcome
measures used in children can be modified for remote assessment,
investigators should carefully consider whether such changes require
further validation. The research community should work to develop
and validate outcome measures that can be administered remotely.
Regulatory bodies should support the inclusion of evidence-based
remote assessments as clinical trial endpoints.

FACILITATING STAKEHOLDER ENGAGEMENT
Stakeholder perspectives are critical in increasing participant and
caregiver engagement and retention. Involving stakeholders, such
as patient groups, in the research process can improve the quality
and efficiency of research; help researchers better understand
illness experiences, burdens, preferences, risk tradeoffs, and
barriers; and accelerate the translation of research findings into
clinical practice.15 Assessing the caregiver perspective on key
features of direct-to-family design, such as remote assessments,
biospecimen collection, nursing visits, and the use of technology,
is critical. Through focus groups, stakeholder advisory boards, and
other models of engagement, investigators can engage partici-
pants and their caregivers as partners throughout the research
process, from development of the study concept and design to
dissemination of research results.
Direct-to-family designs require investigators to build trust and

retain participants without on-site visits. Pediatric participants and
their caregivers value the involvement of their primary clinicians in
any direct-to-family research model to support their participation,
communicate treatment changes, and perform endpoint assess-
ments. Investigators could consider engaging participants’ pri-
mary clinicians by having a clinician-facing explanation of the
study that potential participants could share during the recruit-
ment process. Pediatric patients and their caregivers also endorse
the critical role of a steady point of contact, such as a study
concierge, in the direct-to-family research model. This role can
help build trust and familiarity with the study, and enhance
adherence to study procedures and overall retention. Investigators
should consider key family-facing personnel who can play this role
outside of a research site or clinic. Finally, incentive structures that
rely on behavioral economic principles, including financial

incentives, may be uniquely suited to enhance retention in the
absence of in-person contact.

CONCLUSION
Direct-to-family study designs are patient- and family-centric,
leveraging technology to safely and efficiently conduct clinical
research in the comfort of a participant’s home. In order to optimize
direct-to-family trials, investigators should seek early feedback from
regulatory authorities about proposed safety and follow-up proce-
dures, and feedback from family and other stakeholders on study
schedules and interventions. Pediatric clinical research must adapt to
be more flexible, efficient, and cost effective to increase access to
clinical trials both during the COVID-19 pandemic and beyond.
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