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Decentralized clinical trials (DCTs) can be a valuable addition to the clinical trial landscape. However,
the practice of DCTs is dependent on a regulatory system designed for conventional (site-based) trials.
This study provides insight into the ethics review of DCTs. A ‘mock ethics review’ was performed in
which members of European ethics committees (ECs) and national competent authorities (NCAs)
discussed and reviewed a DCT protocol. Respondents expressed hesitancy toward DCTs and focused on
potential risks and burdens. We advise to address these aspects explicitly when submitting a DCT
protocol. We propose that both the benefits and risks of DCTs should be carefully monitored to
advance the review and practice of this innovative approach to ethically optimize drug development.
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Introduction
DCTs are an operational approach to move
clinical trial activities from research sites to
a participant’s immediate surroundings.
Digital technologies, such as apps, devices,
and wearables, are used for data collection
and communications between researchers
and trial participants. Moreover, DCTs can
include the shipping of investigational
medicinalproducts (IMPs)directly topartic-
ipants, and home visits by healthcare pro-
fessionals (HCPs). DCT approaches can be
1 Website: trialsathome.com.
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combinedwith regular site-based elements,
which is referred to as a ‘hybrid trial’.1

DCTs could be a potential solution for
some of the existing issues and inefficien-
cies in the conduct of clinical trials,2,3 by
decreasing burdens for participants and
researchers, enabling larger and more
diverse populations to participate, and
generating more representative data.3–5

Moreover, it has been suggested that DCTs
help empower participants by giving them
more control over the trial process.6–8

However, one of the main challenges is
n open access article under the CC BY license (http://creativecommons.
that the current ethical and regulatory
frameworks are conceptualized with site-
based trials in mind. Ethical and regulatory
guidance on the use DCTs and decentral-
ized methods is still scarce.9,10

Spurred by the coronavirus disease 2019
(COVID-19) pandemic and associated
restrictions, regulators offered guidance
for clinical trials and the advantages and
potential of decentralized methods
became increasingly visible.11,12 Further-
more, there is an increased interest in
DCTs in general, given that some Euro-
org/licenses/by/4.0/).
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TABLE 1

Description of the mock DCT protocol.

Trial activity Description

Recruitment and enrollment Social media and patient organizations
Online prescreening questionnaire
Phone contact with investigational site staff

Informed Consent Study information through study app
eConsent obtained in videocall

Screening Provision of electronical medical records
Identification of participant Electronic identities and trust services (eIDAS) certified

identification method
Drug dispensation IMP direct-to-patient (DTP) shipping from central pharmacy
Training [study procedures,

device(s), study drug]
Videocall with investigational site staff
Web-based study platform

Data collection Electronic patient-reported outcomes (ePROs) in the study
app
CE-marked CGM device
CE-marked electronic insulin pen adaptor cap measuring
insulin dosing and injection data

(S)AE identification Videocall (with investigational site staff) based upon
participant self-reporting events
ePROs and study app reviews

Hypoglycemic events Videocall (with investigational site staff) based upon
participant self-reporting
ePROs and study app reviews

Engagement/encouragement Digital/app engagement strategies
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pean national competent authorities
(NCAs) and ethics committees (ECs)
recently published guidance on the con-
duct of DCTs.13–15 The Clinical Trials
Transformation Initiative and the US Food
and Drug Administration (FDA) are explor-
ing opportunities and challenges for DCTs
in the USA.1,16 Recent studies also reflect
on the ethical aspects associated with the
use of specific remote technologies in clin-
ical research, which include, among
others, privacy, safety, accessibility, and
informed consent.6,8–10,17–21 However,
regarding the ethics review of DCTs, there
is currently little insight into the relevant
issues, and specific standards are
lacking.9,19

This study identifies issues that might
be raised in ethics reviews of DCTs and
explores possible solutions. This could
advise researchers and sponsors and facili-
tate the future development of guidance
on ethics reviews of DCTs.

The case study
We performed a ‘mock ethics review’ of a
fully DCT as a case study in three focus
groups. Members of European ECs and
NCAs discussed and reviewed a mock
study protocol of a DCT.

Case study protocol
The case study protocol described a Phase
IV randomized, open-label, multinational
DCT to determine the real-world effective-
ness of insulin glargine 300 U/ml com-
pared with standard basal insulin with
continuous glucose monitoring (CGM) in
adult patients with type 2 diabetes mellitus
(T2DM) (Table 1). A synopsis of the mock
protocol is included in Appendix 1 in the
supplemental information online.

Sample
A purposive sample of members of ECs
and NCAs from European countries were
invited for a focus group interview. Poten-
tial respondents were contacted through
email via their committees or organiza-
tions between July and September 2021.
Respondents were eligible if they were
experienced in the ethics review of clinical
trials in Europe.

Data collection
Respondents received the case study proto-
col �2 weeks before the focus group meet-
ing to prepare for the discussion. Some
2 www.drugdiscoverytoday.com
respondents discussed the protocol within
their own organizations or committees
before the focus group meeting.

G.T. (experienced qualitative
researcher, PhD, associate professor) mod-
erated the focus groups, guided by a script
and a topic list (Appendix 2 in the supple-
mental information online). Respondents
were first asked to respond to the protocol
and discuss their comments and concerns,
in an unstructured manner. After explor-
ing the issues that respondents raised, the
moderator asked open questions on topics
that did not come up during the discus-
sion. These topics, relevant for the ethics
review of DCTs, were selected based on lit-
erature and expert knowledge.

Three researchers made field notes dur-
ing and after each focus group session (T.
R., A.J., and G.T.). In addition, some
respondents provided their preparation
materials for the ethics review, including
their comments and feedback on the pro-
tocol, after the meeting.
Data analysis
The focus groups were videorecorded,
transcribed verbatim, and pseudony-
mized. The qualitative data were analyzed
using interpretative thematic analysis.22

First, the pseudonymized transcripts were
read and re-read to get familiar with the
data. Second, the relevant fragments to
answer the research question were ana-
lyzed and coded. Two researchers (T.R.
and A.J.) independently coded one tran-
script in duplicate, to enhance validity.
These initial codes were reviewed, dis-
cussed, and adjusted when necessary.
One researcher (T.R.) coded all transcripts
with the adjusted code tree, using NVivo
12. The observations made during the
focus groups in field notes and feedback
that some respondents provided after the
focus groups were used to interpret the
results. These steps were repeated several
times to enhance validity. The research
group subsequently established the (sub)
themes.

The seven requirements for ethical
acceptability of research described by Ema-
nuel et al. were used to structure the results
and develop themes.23 These requirements
are derived from existing codes, declara-
tions, and regulations for research, and
include: (i) social or scientific value; (ii) sci-
entific validity; (iii) fair subject selection;
(iv) favorable risk–benefit ratio; (v)
independent review; (vi) informed con-
sent; and (vii) respect for potential and
enrolled subjects. Comprehensive consoli-
dated criteria for Reporting Qualitative
research (COREQ) were used to report the
results.24
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Ethical considerations
All respondents provided verbal informed
consent. On 29 July 2021, the Medical
Research Ethics Committee METC Utrecht
decided that, in accordance with applica-
ble Dutch law, the study was exempt from
ethics review (dossier number 21-496/C).
e
�P

ER
SP

EC
TI
V
E

Mock ethics review results
A total of 34 respondents were interested
in participating in the focus groups.
Mainly because of difficulties with plan-
ning and availability, eight respondents
cancelled their participation. Three focus
groups were conducted involving 26 mem-
bers of ECs (N = 21) and NCAs (N = 5), who
were all experienced in reviewing clinical
trials. Representatives from eight European
countries were included, and all European
regions were represented in the focus
groups.25 Each focus group comprised
between seven and ten participants, with
at least three different countries and pro-
fessional backgrounds represented in each
group. Respondent characteristics are
described in Table 2.

Three meetings of �1.5–2 h each took
place in October 2021 through videocon-
ference. No new themes emerged during
the final focus group, suggesting thematic
saturation. Results are grouped into four
themes, which cover six of the seven
requirements identified by Emanuel
et al.23: (i) social value and scientific valid-
TABLE 2

Respondent characteristics (N = 26).

Characteristic N (%)

Gender
Female 17 (65)
Male 9 (35)

Country
Spain 8 (31)
Germany 5 (19)
Italy 4 (15)
Belgium 3 (12)
The Netherlands 2 (8)
Poland 2 (8)
Denmark 1 (4)
Switzerland 1 (4)

Background
Medical 8 (31)
Pharmacy 6 (23)
Medical/clinical pharmacology 5 (19)
Clinical pharmacology 3 (12)
Bioethics 2 (8)
Biology 1 (4)
Biochemistry 1 (4)

Fe
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ity; (ii) fair subject selection; (iii) favorable
risk–benefit ratio and respect for subjects;
and (iv) informed consent.

Social value and scientific validity
While respondents did recognize the
potential added value of DCTs in general,
we observed little discussion around the
possible beneficial aspects of DCTs during
the mock review. DCTs were thought to
bring uncertainties and challenges with
regards to data quality, participant safety,
and organizational aspects. Respondents
deemed more evidence on the equivalence
of DCTs on these aspects to site-based tri-
als necessary. Therefore, an additional
and specific justification for using a DCT
was considered necessary.

Respondents raised concerns on the
validity and accuracy of data, because par-
ticipants were responsible for measure-
ments and entering data. By contrast, the
possibility of apps and devices to gather
more objective data was also mentioned.
Moreover, some respondents expected
that the compliance and motivation of
participants will be lower in DCTs, because
there might be less of a relationship
between researchers and participants:

‘Because whether we like it or not, this sort
of context that we have doesn’t raise the
same kind of attachment or warmth of
feeling or relationship like it does when
you meet each other in a consulting room,
I think. (. . .) it will help probably that you
know who’s the other person who you are
doing it for. (. . .) there is this sort of inter-
action that might help you think: oh well,
she’s a nice person, she’s working on her
PhD, let me go on recording on my data.
And if you do it from a distance, I’m afraid
that that sort of thing might get lost.’.
Fair subject selection
Respondents expected certain groups to be
excluded from DCTs based on the level of
digital literacy and because of recruitment
through online methods. Therefore, the
results of DCTs might be less, or only very
limitedly, generalizable. For example, the
case study included patients with T2DM
in a DCT. Respondents deemed these
patients to be less suitable and difficult to
include in a DCT, as opposed to patients
with T1DM because the latter are generally
younger and more used to self-
administration of medication. Involving
the physicians treating the participants or
providing in-person training for devices
was thought to be a possible solution for
the fair inclusion of participants.

Favorable risk–benefit ratio and respect
for subjects
Respondents generally perceived multiple
risks and burdens for participants related
to the decentralized trial approach, mainly
because of the lack of in-person contact.
Few benefits for participants were men-
tioned by respondents. Overall, respon-
dents noted a shift of burden and
responsibility toward participants in
DCTs. Participants become more responsi-
ble for the data collection and overall exe-
cution of trial activities when these are
moved from the trial site to the partici-
pants’ surroundings.

‘It shouldn’t interfere too much with their
daily lives (. . .). The question is how many
minutes a day they can spend for that’.

DCTs were thought to be both burden-
some and complex for participants. This
burden and complexity were also associ-
ated with the use of multiple apps and
devices and manual data entries, because
the case study included three apps and
two medical devices for participants:

‘What I wanted to mention also is (. . .) the
complexity of what the patients have to
do. So, they are equipped with a lot of
stuff. They get a welcome package. And
just think about what happened when
you last time installed your TV, with just
one TV. Now you get a pen, you can you
get three or four apps at the same time,
which interact, you have to be able to con-
nect the devices with Bluetooth (. . .). So
you have a lot of technical requirements.’.

Respondents deemed specific informa-
tion on the burden for participants in
DCT protocols necessary. For example,
the amount and lengths of participant-
reported data fields and time required to
manually enter data, and frequency of
reminders should be described.

Apart from the participant burden,
respondents perceived multiple risks
regarding safety. For example, the absence
of an in-person physical examination in
the case study, and the reporting of poten-
tial (serious) adverse events [(S)AEs] by par-
ticipants themselves, was thought to be
unsafe.

‘But for me this chapter, Benefit-Risk
Assessment, is just wishful thinking,
because you move the responsibility for
the judgement to the participant. (. . .)
www.drugdiscoverytoday.com 3
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On this description it means you will be
safe if you keep your safety on a good level
by your own, which is. . . (. . .) I mean, it’s
not enough.’.

The reporting of potential (S)AEs and
risks of hypoglycemia were mentioned as
important safety concerns in the context
of DCTs, whereas these aspects would be
similar in a site-based trial. The DCT
approach was thought to only be suitable
for trials or IMPs that are low risk. Insulin,
the market-authorized IMP in the case
study, was considered to be too risky to
study in a DCT. However, the potential
advantages of the ability to monitor
safety continuously (e.g., using CGM) in
a DCT was also mentioned. Furthermore,
involving participants’ general practition-
ers (GPs) or relatives were thought of as
possible solutions to mitigate the safety
risks.

A separate issue that the respondents
brought up was the distribution of respon-
sibilities and relation between principal
investigators (PIs) and participants’ GPs.
It was thought to be unclear how the
responsibilities of all parties involved
(e.g., PIs, GPs, and research nurses) are dis-
tributed in a DCT. Moreover, it was noted
that the possible dependencies and con-
flicts of interest of the research team need
additional attention in a DCT protocol
compared with a regular clinical trial. The
industry was thought to have a larger,
and possibly interest-driven, impact when
a trial is conducted completely outside the
clinical setting. This was thought to
impact the data quality and integrity of
the research. Therefore, it was advised to
include information on the research team
and possible conflicts of interest in a DCT
protocol.

Additionally, data and privacy aspects
also required extra attention in study pro-
tocols, according to respondents. For
example, the data flow should be clear to
(potential) participants, especially when
countries outside the European Union are
involved.

Informed consent
Several issues related to remote informed
consent procedures were identified by
respondents. The conditions for giving
consent, which include the competency
of participants and the voluntariness of
their decision, did not come up during
the discussion in detail. Respondents
4 www.drugdiscoverytoday.com
deemed an informed consent discussion
with an investigator necessary. With
regards to doing this remotely, by means
of, for example, a videoconference system,
we observed several doubts and hesitancy
in respondents. In principle, it was consid-
ered to be possible, because eConsent
systems and systems for remote ID verifica-
tion exist. However, there was no broad
acceptance by everyone. Moreover, it was
noted by multiple respondents that older
people, with a lower digital literacy, would
not be able to use these systems.

‘As the trial is right now in terms of the
informed consent process (. . .) it’s not nec-
essarily a showstopper, but it is something
that they are very cautious about, you
need to justify really well that this is a
study design that is well suited for using
decentralized elements. It’s not a show-
stopper as such, but you need to argue
and justify the particular choices of
studies.’.

With regards to giving consent, issues
such as the verification of identity and
validity of electronic signatures came up.
Regarding the latter, this was considered
acceptable in some countries but not
(yet) in others.

In-person contact was deemed impor-
tant during informed consent procedures
for several reasons. Assessing participants’
understanding and digital literacy in-
person was deemed especially important
in a DCT, because participants have more
responsibilities. Participants in DCTs need
to be extra informed on data-processing
aspects and safety procedures, and need
sufficient, preferably in-person, training,
according to several respondents.

The informed consent procedure, and
the perceived need for in-person contact,
was regularly associated with screening
activities, such as the verification of diag-
nosis and checking the inclusion and
exclusion criteria. Given that these are
only based on information coming from
the participant themselves in the pre-
screening phase of a DCT, respondents
deemed this to be less reliable. Moreover,
an in-person informed consent discussion
was associated with doing a physical
examination of a participant, which was
often seen as indispensable.

‘You definitely need a really well-done
physical examination and including look-
ing at the hands and feet of the patients –
to have a look into the eyes.’.
Lastly, face-to-face contact was also
thought to be important for building trust.
It was noted that research participation is,
to a large extent, based on trust, which
stems from the relationship between
researchers and participants. Respondents
mostly anticipated that the physical dis-
tance and communication through digital
means will have a negative impact on par-
ticipant–researcher relationships and trust.

To conclude, most respondents gener-
ally agreed that, for several reasons, a
hybrid trial, with at least one in-person
visit at the start of the trial, was preferable
above a fully DCT. Before DCTs could be
acceptable, many respondents deemed
more evidence on its safety and quality
necessary.
Discussion
In this study, EC members expressed pre-
dominantly hesitant attitudes toward the
mock case study and had requirements
for ethical approval that would prohibit a
full DCT. In general, DCTs were antici-
pated to be more burdensome and less
safe, because responsibilities are shifted
toward participants and in-person contact
is lacking. Furthermore, DCTs were
thought to be less accessible because of a
certain required level of digital literacy.
The potential benefits of DCTs for partici-
pants did not carry much weight, whereas
the risks for the integrity of research and
the safety of participants were prioritized.
Additionally, we observed that, across the
topics that usually are assessed in ethics
reviews, more fundamental themes came
forward that develop within researcher–
participant relationships, such as trust
and participants’ motivation.

According to respondents, additional
information or measures were required
compared with site-based trials, especially
with regards to safety and responsibilities.
The quality, safety, and organization of
DCTs were perceived as more problematic
than in conventional, site-based clinical
trials. These hesitant attitudes toward
novel approaches can be understood in
the context of regulatory protectionism,
which was initially the paradigm within
research oversight. It considers research
to be inherently risky for participants,
instead of potentially beneficial and, there-
fore, prioritizes the protection of partici-
pants.26 Additionally, risk-aversiveness
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and avoiding uncertainties by regulators
and ECs is often related to the immediate
and obvious bad consequences of allowing
drugs or trials that turn out to be unsafe for
patients. Especially with novel treatments
or concepts, such as DCTs, regulators are
often hesitant, because there is limited
experience and evidence, which entails
more uncertainties. On the other hand,
overprotectiveness, for example in the case
of DCTs, could hinder more efficient trials,
which could in turn delay the access to
new treatments for patients, which can
also be harmful.27,28

DCTs aim to include a larger and more
diverse population through the inclusion
of groups that have been commonly
excluded from research, such as people liv-
ing further away from research sites.3,4,29

However, the concern of excluding certain
populations when using apps and devices
in trials, which was frequently raised in
this study, has been described previously
as well.6,21 The existing evidence, which
is predominantly focused on the USA, sug-
gests that (decentralized) trials with online
recruitment methods can be successful for
groups that are traditionally difficult to
reach and could enable a more diverse
population to be included.18,30–31 This
might indicate that DCTs could contribute
to diversity and fair inclusion in specific
aspects, which should also be taken into
account in the ethics review.

The shift of responsibility and control
toward participants in DCTs, which was
identified in this study, has also been rec-
ognized in previous studies, including the
possible overburdening of participants
with devices and technologies.4,32 How-
ever, previous studies do also emphasize
the possible benefits of DCTs in this area,
such as the absence of a travel burden,
continuous safety monitoring, and the
possibility for patient engagement
through digital platforms.4,8,29,32 Nonethe-
less, these impacts of introducing tech-
nologies in existing practices, which
include, aside from the shift of control
and responsibilities, also impacts on trust,
motivation, and relationships, have not
yet been elaborated extensively in existing
literature in the context of DCTs. How-
ever, these ‘soft’ impacts of technology
do turn out to be important. For example,
trust is an important factor for individuals
to participate in medical research.33,34

Thus, an important ethical question for
the conduct of DCTs is how the relation-
ship between participants and researchers
can be fostered over greater physical
distances.

Strengths and weaknesses
This study performed a mock ethics review
of a case study DCT that comprised a vari-
ety of decentralized methods. Experts from
all European regions were included in the
study. Therefore, this study provides a
comprehensive perspective of the issues
that arise in the ethics review of DCTs.
However, the artificial nature of the case
study protocol and ethics review session
might have affected the results, because
there was no actual study that would be
stopped by a negative assessment of the
respondents. Moreover, the results are, to
a certain extent, directed by the specific
decentralized elements that were included
in the case study. This also implies that it is
not always possible to determine whether
the identified issues and solutions would
be applicable only to the case study or to
DCTs in general. Lastly, no patient repre-
sentatives participated in this study, caus-
ing their perspective to be lacking while
typically represented in the ethics review
of a clinical trial.

Concluding remarks
In this study on the ethics review of DCTs,
additional risks, burden, and complexities
in the conduct of DCTs were anticipated,
which resulted in a hesitant attitude
toward DCTs. We recommend an
approach of advancing DCTs, in which
these issues are monitored and addressed,
while avoiding the unfavorable conse-
quences of overprotectiveness and over-
regulation. First, sponsors and researchers
should reflect the existing evidence on
both the risks and benefits of DCTs within
research protocols to promote an
evidence-based review practice. In the
meantime, the impact of these changing
practices in clinical trials should be care-
fully observed and reflected upon while
allowing DCTs and hybrid trials to pro-
ceed. These learnings should be fed back
into conduct and guidance for the ethics
review of DCTs. In addition, the impacts
of these technologies on aspects of
researcher–participant relationships, such
as the shift of control and responsibilities,
need to be studied and reflected upon
further.
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