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Clinical Trials Without Clinical Sites
Steven R. Cummings, MD

Clinical trials conducted at clinical sites are limited to enrolling people who live nearby and are
able to attend visits at clinics. Some types of clinical trials can be performed without clinical
sites, which enables people to participate regardless of proximity to a clinical site or
limitations that make visits difficult. Trials at clinical sites involve face-to-face relationships
with in-person collection of informed consent, examinations, data, and specimens. In
contrast, without clinical sites, informed consent and data are obtained online, limited
examinations can be performed by telemedicine or visiting research nurses, biospecimens
can be collected by visiting nurses or local laboratories, and treatments can be sent to homes
or administered by nurses in participants’ homes. Trials without clinical sites require internet
access and must adapt to the lack of face-to-face interactions with study staff, with
communication conducted by email, telephone, or video. Many trials cannot be performed
entirely without clinical sites because they require examinations, tests, or treatments that
must be given at a clinical site. However, some of the methods required for trials without
sites, such as online data collection, follow-up visits by telemedicine or research nurses,
and delivery of treatments to home, could reduce the need for visits to clinical sites and
reduce the burden of participating in a clinical trial. When feasible, conducting clinical trials
without clinical sites has the potential to expand participation and the generalizability of their
results.
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C

onventional clinical trials of treatments are performed at
clinical sites with face-to-face interaction between
research staff and participants and access to procedures
available in a clinical setting. However, participation in site-based
trials is generally limited to people who live within reach of the
sites, and visits can be challenging for busy participants or those
with functional limitations. In contrast, trials conducted without
clinical sites could expand participation by removing geographic
limits and the inconvenience of in-person study visits. This
broader participation might increase the generalizability of the
results of trials.1
Although a few trials had been conducted without clinical sites
before the coronavirus disease 2019 (COVID-19) pandemic, restrictions during the pandemic prevented many trials from having inperson visits and procedures at clinical sites.2 With support from the
US Food and Drug Administration (FDA), some trials adapted by conducting aspects of trials without visits, including research visits by
telemedicine and delivery of treatments to the participant’s home.3
For example, because in-person visits were not possible, Lenze and
colleagues4 successfully conducted a trial of fluvoxamine maleate
for symptomatic COVID-19 by sending an oxygen monitor to assess
the outcome of treatment and the study drug to participants’ homes.
Successful experiences of conducting functions of trials without visits to clinical sites are likely to make trials less reliant on clinical sites
after the pandemic ends.
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Structure of Trials and Definitions
For trials conducted without clinical sites, the investigator and staff
are located centrally and interact virtually with participants by internet or mail. All trial functions, such as data collection and distribution of treatments, are managed centrally. Research nurses may
visit participants at home to perform examinations, collect biospecimens, and administer treatments. Trials can also be conducted in unconventional sites other than homes. For example, a successful trial
of treatment of hypertension5 was conducted by pharmacists stationed in barbershops.
Many terms are used for trials whose activities are performed
partly or entirely without visits to clinical sites. Trials that have no clinical sites may be called site-free or remote.6 The term home-based trial
emphasizes the convenience of performing some trial functions at
home, such as collection of blood specimens and administration of
treatmentsbymobileresearchnurses.7 Thetermdirect-to-participant8
indicates that a central unit communicates with and sends treatments
directly to the participant rather than by way of local clinical sites. The
term virtual trial indicates that communications and assessments are
performed using digital technologies instead of face-to-face visits.1 Decentralized, hybrid, and disseminated refer to trials that may or may not
bebasedatclinicalsitesbutuseremotedatacollection,virtualcommunication, or home-based services to replace some in-person visits.
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Table. Comparisons of Elements of Clinical Trials Conducted With and Without Clinical Sites
Element
Structure

Recruitment

Data collection and
entry

Informed consent

Trials based in clinical sites
Assessment or treatment performed in a physical clinical
site such as physician office or dedicated research site.
Investigator and research staff located at the clinical site.

Trials without a clinical site
Assessments and treatment performed without a clinical site.

Participant has face-to-face relationship with staff.

Participants may establish relationship with staff by telephone, email, or
video.
All trial functions are managed by the equivalent of coordinating center or
contract research organization.

Investigators and staff located at the coordinating center.

In multicenter trials, functions are coordinated centrally
by coordinating center, contract research organization, or
sponsor.
Participants must live within a distance of the site that
allows in-person visits.

Recruitment not limited by distance from a clinical site.
Recruitment from any source. Examples:
• Social media, online patient communities
• From EMRs or clinical encounters
• Community sources (eg, health fairs)
People who are interested are referred to a study website or central phone
number.

Recruitment from any source but limited to the area near
the clinical site. Examples:
• Social media, online communities
• From EMRs or clinical encounters
• Community sources (eg, health fairs)
People who are interested are referred to a clinical site.
Instruments designed for staff to obtain and enter data in
secure systems.
Data may be collected by mobile devices entered directly
or by staff.
Monitors review documents at site visits or remotely.

Data entered directly by participants online using secure systems.
Data may be collected from mobile devices and wearable sensors.
No source documents at a clinical site to review.

Obtained in person including discussion with research staff. Conducted online (e-consent). Must have opportunities to ask questions
by telephone, text, or email. If the treatment carries more than minimal
risk, a conversation with research staff may be required.
May use paper forms or e-consent on a tablet or computer. Electronic signature (eg, Docusign) in compliance with FDA regulations.
The participant signature is witnessed by staff.

Examinations,
measurements, and
imaging

Treatments

A written signature may be sent by photograph from cell phone, scan, or
mail or obtained by a visiting nurse.
Telemedicine interview or examination, with limited examinations in home
by research nurses.
Portable in-home tests (eg, oximetry, spirometry).

Physical examinations by physicians.
May include specialized measurements (eg,
cardiopulmonary exercise testing).
Specialized research imaging, such as MRI, can be
performed by the local facility.
Study treatments provided by a central pharmacy.

Images acquired by nearby facility sent to reading center.
Treatments managed by a central research pharmacy.

Treatments are sent to the site to be stored, tracked, and
dispensed or administered at the clinical site.

Biospecimen collection Any type of specimen, including biopsies, are obtained and
and laboratory tests
prepared by clinical site or nearby laboratory.
Specimens may have specialized preparation, such as cold
centrifuging, and frozen for storage.
May be analyzed locally or shipped to central laboratories.
Adverse events and
clinical outcomes

Medical oversight by clinical site investigator.

Participant reports adverse events to staff at scheduled
visits.
Between visits, participants report events by telephone,
text, or email.
Medical care for adverse events might be provided by the
sites in medical settings or referred to other local sources
of care.
Information about adverse events and clinical outcomes
may be validated by review of local medical records with
consent to obtain record.

Oral or topical treatments are shipped to a participant’s home from a
central pharmacy under a study physician's authorization. Identity may be
confirmed by photographic identification and signature for delivery.
Some parenteral treatments can be administered in home by research
nurses.
Blood, urine, saliva, or stool collected at home by nurses or phlebotomists
or by a local laboratory. Can include some types of specialized preparation,
such as cold centrifuging.
Specimens are sent to central laboratory.
In-home point-of-care testing (eg, eGFR by finger stick).
Medical oversight by central study investigator. Participant reports
adverse events to coordinating center at any time by telephone, study
website, text, or email.
Not limited by scheduled visits.
Adverse event reporting and advice may be available 24/7.
Medical care for adverse events is referred to local sources of care.

Information about adverse events and clinical outcomes may be validated
by review of medical records with participant consent to obtain records.

Abbreviations: eGFR, estimated glomerular filtration rate; EMR, electronic medical record; FDA, US Food and Drug Administration; MRI, magnetic resonance
imaging.

How Trials Are Performed Without Visits
to Clinical Sites
The Table compares how key components of trials are conducted
with or without clinical sites. Because many functions of these trials
are performed by participants rather than research staff, the proE2

tocol and procedures must be designed from the participant’s point
of view with input from potential participants.
Many observational studies and trials of behavioral or nutritional interventions have been performed without clinical sites. Some
of the features of trials without visits, such as making measurements and collecting specimens from home, are useful in place of
medical visits. However, conducting trials of drug treatments with-
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out visits to clinical sites require special considerations about in
formed consent, delivery of treatments, and monitoring participant safety.1
Recruitment to clinical site-based trials draws on nearby populations, including recruitment of patients during medical visits,
searches of electronic medical records, local advertising, and social
media targeted to the area around the site; people who are interested then contact the clinical site. Trials that are performed without any clinical sites can use the same approaches but without geographic limits, and people who are interested are directed to a study
website or central telephone number to enroll.4,8-10
Data collection performed without research staff must be designed so that participants can perform functions on their own with
little or no assistance. Thus, the web-based questionnaires, data collection, and steps in the process must be simple, user friendly, and
intuitive with readily available support online or by telephone. In addition, a variety of mobile technologies and wearable sensors can
collect a wide array of data, from self-report of symptoms to monitoring of physiological functions outside of clinical sites.10
Without face-to-face interactions, informed consent is obtained online (e-consent).11 It is particularly important that the consent document be easily understood and that the participant have
ready access by telephone, text, or email with staff who can answer questions. Including a video illustrating key points about the
trial may improve participants’ understanding of it.12-14 In place of
signing in ink in person, participants establish an identification and
password and use an electronic signature15 to sign online, or they
may sign and scan a paper version and submit it online or by mail.
The increasing use of telemedicine for clinical care may also expand its use in clinical trials. Telemedicine interactions with the staff
or investigator could replace some follow-up visits to clinical sites,
could be used to make diagnoses, such as Parkinson disease for enrollment in a trial, or make some type of measurements that require interviews, such as measurement of cognitive function.
Instead of collecting specimens at clinical sites, blood, urine, and
stool specimens could be obtained by research nurses or phlebotomists at the participant’s home, processed, and sent to a central research laboratory or repository. Participants can also go to a local
laboratory to have specimens drawn. Alternatively, some tests, such
as oxygen saturation and creatinine levels for estimated glomerular filtration rate, can be performed by devices or point-of-care tests
in the home.4,7
Rather than dispensing study drugs in person, drugs are sent
from a central pharmacy under a physician’s authorization directly
to participants’ homes. Parenteral treatments can be also be sent
to research nurses who then administer the study drug at home. For
example, in the Trial of Parkinson’s and Zoledronic Acid, a mobile
nurse administered zoledronic acid or placebo intravenously at a
home visit.7 For treatments shipped to home, requiring a signature
and photographic identification for the delivery confirms and tracks
receipt of study drug by the trial participant.
Tomonitorthesafetyoftreatments,staffaskaboutadverseevents
in person at periodic visits. Without visits to clinical sites, participants
report adverse events at any time, by telephone, text, or a secure study
website,tothecoordinatingcenter.Clinicalsitesthatareinmedicalcare
settings may treat patients who have adverse events as needed and
record that data or refer patients for care. Both clinical trial sites that
do not provide medical care and trials without clinical sites triage pajamainternalmedicine.com

tients, as appropriate, to local care and obtain data about the adverse
event from medical records. Similarly, participants can be asked periodically about clinical outcomes in person in site-based trials; without
local sites, a coordinating center may query for outcomes via internet-, telephone-, or mail-based surveys. In both approaches, medical
records can be obtained to confirm the diagnoses.

Potential Benefits of Trials Without Visits to
Clinical Sites
Potentially, people can participate in trials without clinical sites from
anywhere at any time. Visits to clinical sites may require time off work,
childcare,andcostsoftransportation,parking,meals,orovernightstays
away from home that can be a financial burden to participants.16 Visits may be more difficult for people with limitations in physical or cognitive function and might require that a family member, for example,
take time away from work or bear the costs of accompanying the
participanttoaclinicvisit.Trialsthatrequireaclinicalsiteforsomefunctions may be able to use alternative technologies and strategies (Table)
to move some visits to the participant’s home.
Slow recruitment is perhaps the most common and challenging problem of clinical trials. Clinical trials based at clinical sites have
a limit on the rate of enrolling participants because a set number of
sites have a limited number of study visits. Trials without clinical sites
are not limited by the number of sites or availability of appointments and therefore can rapidly enroll participants from any geographic location. For example, the KALM trial of herbal supplements for insomnia and anxiety, the first trial performed entirely over
the internet, enrolled 391 participants from 45 states in only 8
weeks,8 and a trial of ω-3 fatty acid supplements for autism used a
national autism community to enroll 57 families and 57 teachers from
28 states in 6 weeks.17
It can be difficult for patients with medical conditions and functional limitations to travel and tolerate visits to clinical sites, so trials
withoutsitesmayavoidthesebarrierstotheirparticipationandthereby
increase the generalizability of results to patients with multiple morbidities. Patients with rare diseases must often travel far to reach specialized clinical centers to participate in trials. Conducting many or all
functions of trials from their homes may increase their access to trials
of new treatments that would otherwise be out of reach.
Much of the costs of trials based at clinical sites arise from the
cost of space and employment of research staff. Therefore, moving
clinical trials from sites to homes and consolidating staff from many
sites into a central organization could reduce costs. Research protocols designed to be conducted at clinical sites are prone to complexity because procedures are performed when the participant is
already in the clinic. Designing a protocol for a trial without a clinical site might reduce costs by simplifying the protocol and substituting less expensive assessments performed at home for procedures ordinarily performed in clinic.

Limitations of Clinical Trials Without Clinical Sites
Many trials must be performed in clinical sites because they require specialized or complex assessments that are essential to the
main aims of the study, such as magnetic resonance imaging to as(Reprinted) JAMA Internal Medicine Published online March 1, 2021
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sess cancer recurrence (Table). It may be necessary to administer
some parenteral treatments, particularly new drugs whose
potential toxic effects are not known, in a medical setting to
monitor potential acute or serious adverse effects. Some trials
involve patients being treated for medical conditions with assessments that are part of their clinical care and, therefore, are not
suited for remote or home-based trials. Trials that require imaging
generally require clinical sites, particularly to ensure that the
imaging is obtained by standardized protocols. Trials that do not
have procedures or treatments that must be performed at clinical
sites might be feasible to design without clinical sites or with
fewer visits to sites.
Participants in site-based trials develop relationships with
research staff and investigators that are important to successful
recruitment, complete follow-up, and adherence with study treatments. Relationships with physicians and staff who are enthusiastic about a trial encourage people to enroll and constitute a
common reason that people participate in clinical trials. This lack
of relationships with face-to-face interactions may diminish participants’ enthusiasm to join and continue in a trial. To compensate for the lack of in-person visits, trials without sites rely on
telephone calls, email, text, and video contact with staff in the
coordinating center.
Home-based trials rely on familiarity with and use of technologies required for virtual trials, including mobile devices with internet access, computers, tablets, or, occasionally, video-enabled
devices for telemedicine. Before the pandemic, about 80% of US
adults had internet access.1 In 2017, 77% of adults in the US had smart
phones, including at least 50% in every age, educational, and major racial group.1 However, access to the internet does not guarantee that potential participants can easily manage the virtual processes of a clinical trial. In particular, older patients and those with
physical or cognitive difficulties using computers for long or complex tasks may not be able to enroll or complete follow-up processes online without assistance. As more people have turned to online sources and video to maintain connections and telemedicine
instead of clinical visits during the pandemic, the ability to use these
approaches in clinical trials may have also improved.
Trials without clinical sites should be designed for that approach rather than adopting protocols from trials based at clinical
sites. Whereas staff at clinical sites can guide and assist potential participants through protocols with multiple assessments, complex protocols may create barriers to participation in trials without clinical
sites. For example, the REMOTE (Research on Electronic Monitoring of Overactive Bladder Treatment Experience) trial of sildenafil
citrate for overactive bladder attempted to implement a complex
protocol that was designed for site-based trials in a trial without clinical sites.6 Enrollment required that women go through many steps,
including identity verification, screening, consent, and local laboratory testing, and then collect, measure, and report urine volumes
for 2 weeks. At least one-third of eligible participants dropped out
at each of the many steps so that of 1159 interested women who were
initially eligible, only 18 were randomized, representing 1.5% of total
and 6.4% of the goal of 283 women.1 The experience emphasized
the importance of keeping protocols for trials without clinical sites
as simple as possible.
The FDA has not been a barrier to conducting trials without clinical sites.1 However, no drug has yet been approved by the FDA to
E4
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date based on findings of a trial conducted without clinical sites. Trials
without clinic visits or sites may be more feasible for phase 4 trials
of already approved drugs to test new indications than for phase 2
or 3 trials that require more measurements and procedures to meet
regulatory requirements for approval of a new drug. If the FDA approves an investigational drug based on data that include results from
a trial performed without clinical sites, the adoption of such trials
by the pharmaceutical industry would likely increase. Most clinical
trials of drug treatments are conducted internationally. However,
regulatory requirements and local practices create barriers to conducting trials without clinical sites internationally. Thus, it is not yet
possible to conduct a multinational trial of a drug for potential regulatory approval without clinical sites.

Research Needs
To test whether trials performed without sites expand participation
by a broader spectrum of people with conditions of interest, trials
performed without clinical sites should describe the geographic,
socioeconomic, and racial diversity of the participants to allow for
comparison with trials that have clinical sites and with the characteristics of people who have the condition of interest. Data are needed
about the yield and cost of various approaches to recruiting participants to trials without clinical sites for various conditions and demographic groups. Trials without clinic visits have achieved 80% to
100% retention rates for 6 to 12 weeks.4,8,17 Data are needed about
adherence in longer-term trials, and studies about how to improve
retention without face-to-face relationships would be useful. Trials
without clinical sites could reduce the cost of trials. However, more
data are needed about the overall cost and cost of components of
trials without sites to compare with the standard site-based
approach.

Conclusions
The use of methods that replace visits to clinical sites, including collecting data and consent online and delivery of treatments to the
home, is expanding. Several trials of supplements or drugs have been
performed or are under way, conducted largely without clinical
sites.6-9,17,18 The failure of the REMOTE Trial, achieving only 1.5% recruitment, was widely reported and may have inhibited pharmaceutical companies from adopting clinical trials entirely without sites.
In contrast, the recent trial of fluvoxamine for COVID-19 provides a
recent successful model of a trial without sites.4 The number of trials
conducted without sites has been reported to be growing19 and may
accelerate as additional successes are published and more investigators gain experience with the methods that enable conducting
such trials.1 The National Academies of Science, Engineering and
Medicine1 recently published a report that encouraged the use of virtual trials. Pharmaceutical companies may increase their use of these
methods as confidence grows that the FDA will accept data from
trials conducted without clinical sites as part of approval of new drugs
or new indications for existing ones.
The COVID-19 pandemic requires clinical trials to find alternatives to in-person visits to clinical sites. The pandemic may have accelerated the adoption of methods for conducting at least some
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activities without visits to clinical sites, thereby reducing barriers to
participating in trials. When feasible, conducting trials without cliniARTICLE INFORMATION
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