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Opportunities and Challenges for
Decentralized Clinical Trials: European
Regulators’ Perspective
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Helga Gardarsdottir””®* on behalf of the Trials@Home Consortium

Decentralized clinical trials (DCTs) have the potential to improve accessibility, diversity, and retention in clinical trials
by moving trial activities to participants’ homes and local surroundings. In this study, we conducted semi-structured
interviews with 20 European regulators to identify regulatory challenges and opportunities for the implementation

of DCTs in the European Union. The key opportunities for DCTs that were recognized by regulators include a reduced
participation burden, which could facilitate the participation of underserved patients. In addition, regulators indicated

that data collected in DCTs are expected to be more representative of the real world. Key challenges recognized

by regulators for DCTs include concerns regarding investigator oversight and participants’ safety when physical
examinations and face-to-face contact are limited. To facilitate future learning, hybrid clinical trials with both on-site
and decentralized elements are proposed by the respondents.

Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THIS
TOPIC:?

M Decentralized clinical trials (DCTSs) have the possibility to
improve clinical trial conduct. However, regulatory require-
ments and perceived low degree of regulatory acceptance may
impact the implementation of DCTs.

WHAT QUESTION DID THIS STUDY ADDRESS?

V] What are the opportunities and challenges for the authori-
zation and implementation of DCTs in Europe from a regula-
tors” perspective?

WHAT DOES THIS STUDY ADD TO OUR
KNOWLEDGE?

4] Regulators expect that DCTs will facilitate the recruit-
ment of underserved patients. Data collected in DCTs are

Clinical trials (CTs) are essential for determining the efficacy and
safety of therapeutic interventions. However, several CT processes
related to operations, data collection, participant recruitment,
and prevention of loss to follow-up are suboptimal and hamper
the clinical development of new interventions."* Current pro-
cesses for participant identification, recruitment, and follow-up
are expensive and often burdensome for participants,1 which may
lead to low participation and retention.” Furthermore, meeting

furthermore expected to be more representative of the real-
world. However, concerns regarding investigator oversight
and safety monitoring may challenge DCT implementation.
Regulators suggested that further experience with DCTs can be
exerted through hybrid clinical trials, combining decentralized
and on-site activities.

HOW MIGHT THIS CHANGE CLINICAL PHARMA-
COLOGY ORTRANSLATIONAL SCIENCE?

M This research helps progress the implementation of DCTs
by providing insights into the opportunities and challenges for
its implementation from a European regulator’s perspective.
The themes described in this research should be considered

when designinga DCT and could help to educate regulators on
DCTs.

recruitment targets is challc:nging,[*’5 and this can lead to under-
powered CTs, and CT discontinuation.®” Together, these factors
have scientific, ethical, and financial implications that can hinder
timely access to new therapeutic interventions.

The implementation of digital technologies and other novel ap-
proaches may help to improve overall CT conduct and could enable
a new operational approach known as “decentralized clinical trials”

(DCTs). DCTs are CTs in which trial activities are performed at
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participants’ homes and/or at local health care facilities.® In addition
to the full DCT approach, where participants do not visit the trial
site at all during the trial, hybrid CTs incorporate both decentralized
and site-based elements.® For conceptual clarity, we use “DCTS” to
refer to both full DCTs and hybrid DCTs. Examples of decentralized
trial elements (also referred to as “remote elements”) include recruit-
ment via social media, shipping study drugs directly to participants,
data collection through wearables, and telemedicine visits to integrate
trial participation into participants’ daily lives by reducing the need to
physically attend on-site visits. As a result, DCTs may be less disruptive
to the participants’ lives, whereas allowing the recruitment of a more
diverse participant population9 and enriching datasets through more
frequent or even continuous data collection in a real-world sctting.10
The healthcare restrictions resulting from the coronavirus dis-
case 2019 (COVID-19) pandemic catalyzed the use of decentral-
ized elements to ensure participant safety (by reducing the risk of
infection and continuing the investigational medicinal product
(IMP) treatment) and maintain data integrity1 *“ Surveys have
found that, post-COVID-19, mvcstlgators are interested in in-

14
corporating decentralized trial elements, 13,

and previous initia-
tives have underlined the willingness of sponsors to implement
15,1

DCTs.!>10 Furthermore, the pandemic has compelled regulators
to take a position on the implementation of decentralized elements
.. 1 .
in clinical trials,'” and several European national competent au-
thorities (NCAs) have recently expressed interest in DCTs, issuing
18-21

Nonetheless,

relatively few full DCTs have been conducted in Europe thus far.

guidance and conducting DCT pilot studies.

Recent work has suggested that, among other factors, regulatory
requirements and a perceived low degree of acceptance by NCAs
and ethics committees may be limiting their implementation. 22-24
Hence, identifying the opportunities and challenges for DCTs
from a regulatory bodies’ perspective could help enable progress.
At present, these have not been formally evaluated in the European
context. Therefore, this study involves interviews with European
regulators—who work within different roles overseeing the autho-
rization, conduct, or data generated in a CT—to identify those op-
portunities and challenges from a regulatory perspective that affect
the authorization and implementation of DCTs.

METHODOLOGY

Study design and study population

Data were collected through in-depth semi-structured interviews
with European regulators. The Consolidated Criteria for Reporting
Q_ahtatlvc Research (COREQ) were used to report on the methodol-
ogy.” Representatives from 37 European Economic Area (EEA) NCAs,
covering all EEA member states, were identified from the NCA and
European Medicines Agency (EMA) websites and the research team’s
network. Participant eligibility was restricted to regulators involved in
assessing the application, implementation, and interpretation of CTs
(e.g., clinical assessors and statisticians) who worked for an NCA in the
EEA during the study period. Experience with assessing DCTs was not
required. The respondents were asked for their personal perspectives and
did not participate on behalf of their NCA. This work did not include
patients and was therefore exempt from ethics review.

Outcomes and interview guide development
The interview guide was designed to collect information about regula-
tory opportunities and challenges for DCTs (Table S1). To that end, it
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included five topics, open interview questions, and detailed probes. The
interview guide toplcs were 1dcnt1ﬁcd via the Trials@Home “decentral-
ized trial process” framework?® and using the authors’ experience, and
they were as follows: (i) CT authorization of DCTs; (ii) decentralized
recruitment and enrollment of participants; (iii) direct-to-participant
(DtP) IMP supply; (iv) the acceptance of the evidence generated by
decentralized means; and (v) the impact of COVID-19 on CTs. The
content of the interview guide was validated by a discussion of the pre-
liminary guide with a clinical assessor from an NCA, expert reviews by
six Trials@Home consortium members with DCT regulatory expertise,
and three pilot interviews.

Data collection

Semi-structured interviews of ~1 hour cach were conducted online by a
trained researcher (A.J.d.J.), with 1 to 3 respondents at a time, between
May and October 2021. Data collection continued until no new themes
were bemg identified from new data according to the saturation crite-
7 Before the interviews, the interview guide and informed consent
form were shared with the respondents. Because the interviews were
conducted online, verbal consent was obtained from each participant be-
fore their interview. All topics and open interview questions detailed in
Table S1 were discussed with the respondents, and the respondents were
free to claborate on the topics that suited their expertise. A summary of
each interview was drafted based on field notes and shared with the re-
spective respondent for additional clarification or correction if necessary.
The respondents’ current areas of expertise were classified by the follow-
ing categories: (i) CT assessors—who are involved in the assessment of
CT application dossiers before trial commencement, (i) GCP inspectors,
(iii) and clinical data assessors. The geographic region in which the in-
terviewee’s NCA operates was determined using the geographic regions
from the “standard country or area codes for statistical use (M49). »28
The participant’s years of experience as regulator were collected from the
transcripts or curricula vitae.

r1on

Data analysis

The interviews were audio-recorded, transcribed verbatim, and pseud-
onymized for further analysis. Transcripts from the three pilot inter-
views were included in the data analysis because no changes were made
to the interview guide topics based on these pilot interviews. The in-
terview transcripts were qualitatively analyzed by thematic analy51529
using NVivo 12 Pro, QSR International (Burlington, MA). First, two
interview transcripts were independently coded by two authors (A.J.d.J.
and T.Lv.R.). In the next stage, the codes were iteratively reviewed, aggre-
gated, and categorized into (sub-)themes to draft a codebook and a pre-
liminary thematic map. Six of the 13 subsequent transcripts were coded
in duplicate and discussed by three researchers (AJ.d.J., T.Lv.R., and
Y.S.A.T.) to refine the initially identified (sub-)themes, thus allowing for
triangulation between the authors. We then classified opportunities and
challenges for the identified themes.

RESULTS
Respondents’ characteristics and experience
In total, 124 representatives from all European rcgion328 were
invited to participate, 53 of whom responded. Twenty regulators
from 11 European NCAs participated in one of the 15 interviews
(Table 1). All European regions except Eastern Europe were rep-
resented in the interview series. The reasons for non-participation
were lack of prior experience with DCTs (z = 12), time constraints
(» = 8), the project not being within the remit of the invitee or
department (z = 4), or other reasons (7 = 9).

All respondents had experience with individual decentralized
clements, such as DtP IMP supply, electronic data collection
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Table 1 Characteristics of the respondents (n = 20)

Characteristic Category Frequency (%)
Years of experience® 0-4 years 4 (20)
5-9 years 5 (25)
>10 years 11 (55)
Expertise/role Clinical trial 8 (40)
assessor
GCP inspector 5 (25)
Clinical data 6 (30)
assessor
Other® 1(5)
European region Northern Europe 6 (30)
Southern Europe 5 (25)
Western Europe 9 (45)
Eastern Europe 0 (0)

GCP, good clinical practice.

“Experience as a clinical regulator.

PEthicist. The European region where the interviewees’ national competent
authority operates was determined using the Geographic Regions from the
“standard country or area codes for statistical use (M49).”%8

tools, and home nurse visits. In addition, most respondents had
experience of providing scientific advice for DCTs or had been in-
volved in European-level discussions regarding DCTs, for example,
through the EMA Innovation Task Force (ITF), Good Clinical
Practice Inspectors Working Group (GCP IWG), and/or Clinical
Trials Facilitation and Coordination Group (CTFG). None of the
respondents had assessed a full DCT.

Five major themes were identified from the interview data:
(i) justification of decentralized elements, (ii) sponsor and in-
vestigator responsibilities; (iii) trial participants’ interests; (iv)
data quality; and (v) future directions (Figure 1). In relation
to these themes, both opportunities and challenges applicable
to DCTs and conventional CTs were identified (Table S2).
The key opportunities and challenges are presented in Table 2.

IDENTIFIED THEMES

Justification of decentralized
elements

o Data quality

. Generalizability

Safety
monitoring

. Big Data

. Participantpreference. Variability

. Data I .

Sponsor and investigator
responsibilitlies

SRS

Investigator Data
oversight

Justification of decentralized elements

The respondents indicated that decentralized elements should
suit the research question and be clearly described and justified
on a case-by-case basis within the clinical trial protocol, owing
to the novelty of these approaches. It was stated that a decrease
of trial costs would not be considered sufficient justification for
implementing decentralized elements. Risks associated with the
implementation of decentralized elements should be anticipated
and mitigated.

Late-phase confirmatory CTs were considered more suitable for
DCTs than early-phase CTs, as the safety-risk profile of the IMP
should be sufficiently elucidated. However, the respondents indi-
cated that they were open to all proposals from trial sponsors:

It is up to the sponsor to push the envelope and con-
vince us that it is safe, that it is actually a good way of
conducting a clinical trial. I think as a regulator you
should not hinder the progress, but you are not the
person who does the interventions either. And one
way of hindering progress is to state certain things
like ‘this would never go’ and ‘this is never accept-
able, when in fact you don’t have the expertise to
think through every scenario and what is actually
acceptable (clinical trial assessor).

Opportunities to conduct DCTs for chronic diseases, low-
risk diseases (such as allergic rhinitis or smoking cessation), and
rare diseases were recognized by several respondents, due to the
ability to self-manage chronic diseases; and the opportunity to
recruit more participants in a CT for rare diseases due to the
wider geographic reach. On the contrary, therapeutic areas
(TAs) that require careful assessment or observation—such as
Parkinson’s disease or those requiring more intensive care, such
as oncology—were considered by several respondents to be less
appropriate. It was acknowledged, however, that, in certain
instances, oncology and palliative care trials could and should
be conducted close to the participants’ direct surroundings

Inclusiveness

management

e Future directions

Gaining experience and driving mutual learning

Figure 1 Graphical representation of the five identified themes. [Colour figure can be viewed at wileyonlinelibrary.com]
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Table 2 Key opportunities and challenges for the implementation of decentralized clinical trials as stated by the

interviewees

Theme

Opportunities

Challenges

Justification of decen-
tralized elements

DCT approaches can be particularly suitable for tri-
als with chronic diseases, rare diseases, immobile
participants, self-administrable IMP, lower safety
risk profile, and confirmatory CTs

Insufficiently detailed description and justification of
decentralized elements in the protocol

Sponsor and investiga-
tor responsibilities

Home health visits to ensure proper oversight and
detection of safety events

Participants becoming responsible for communicating
safety information
Inappropriate delegation of tasks

Trial participants’
interests

Less (travel) burden

Larger geographical reach

Improved accessibility by recruiting participants that
would not normally participate in a conventional CT

Insufficient relationship building with participant
Inability to assess participant’s ability and eligibility
to participate

Increased workload for participants and investigators

Data quality

Collection of continuous data closer to the real-
world setting

More complete data by enabling home/telemedicine
visits, and by reducing the data collection burden

Recruitment of a skewed (tech-savvy, younger)
population

Difficulty interpreting large datasets

Limited validation of novel digital outcome measures

Future directions

Facilitate ‘learning-by-doing’ through hybrid CTs
More harmonized evaluation of DCTs under the CTR

Limited information on the effectiveness of decentral-
ized elements and its comparability to conventional CTs

¢ Heterogenicity in the acceptance of decentralized
elements

CT, clinical trial; CTR, Clinical Trials Regulation EU 536/2014; DCT, decentralized clinical trial; EU, European Union; IMP, investigational medicinal product.

to benefit the participant (Supplementary Information

Quote S1).

Sponsor and investigator responsibilities

Investigator oversight. Several challenges regarding the use of
third parties in DCTs were recognized, including the training
of third parties and the hesitancy of NCAs, ethics committees,
and investigators to delegate tasks to third parties. This is
because of a lack of clarity regarding qualifications and the
overall responsibility of the investigator, under the International
Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use (ICH) GCP guideline. One
respondent explained this as follows:

The most difficult issue we have experienced is the
acceptance of external staff so, home visits by home
nurses, and home doctors. They are not very well ac-
cepted, either by ethics committees but, even more,
by the PI (clinical data assessor).

As a solution, one respondent proposed that home visits should
ideally be organized via a site’s existing infrastructure. Furthermore,
there was a need for clear lines of communication among the in-
vestigator staff, local healthcare professionals, and vendors, as
participants should not be responsible for communicating safety
information.

Safety monitoring. Many respondents indicated that proper
safety monitoring typically requires in-person (on-site) visits
to perform physical examinations and reported challenges
regarding fully decentralized safety monitoring. Namely, timely
and uninterrupted access to interpretable safety datais vital, and
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safety data should be synchronized to the electronic medical
record to ensure continuity of care. In addition, safety data
should be reviewed regularly by site study staff. Opportunities
to ensure timely review of safety data include (i) monitoring
the investigator staff’s data review, (ii) provision of a stable
data transfer connection, (iii) provision of mobile internet to
trial participants if needed, and (iv) use of algorithms to assist
manual review.

Data management and privacy. One potential challenge mentioned
by the interviewees is that the participants’ personally identifiable
data should not be available to the sponsor during a DCT.
Therefore, several respondents indicated that activities during
which personal data is obtained or required—including screening
procedures and shipment of IMP—should be performed under
the responsibility of the investigator. In addition, the data flow—
including the data transfer and (temporary) data storage—should
be clearly described.

Trial participants’ interests
Many respondents highlighted reducing the burden of trial
participation as one of the main opportunities for DCTs. The
DCTs could also enable the inclusion of patients with reduced
or challenged mobility, as well as patients from larger geographic
areas. However, multiple interviewees indicated that the inclu-
sion of digitally illiterate patients (c.g., elderly people) in DCTs
may be a challenge, although others indicated that elderly pa-
tients may be able to participate (Supplementary Information
Quote S2).

The limited in-person interaction in a DCT was considered
a challenge. The respondents highlighted the importance of in-
person visits for engaging participants and building rapport, which
was considered particularly helpful for recruiting and retaining
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participants. Furthermore, in-person visits may be important for
assessing whether patients are suitable for a CT and could help par-
ticipants decide whether to participate. One respondent explained
this as follows:

If you are face-to-face, you see the whole patient;
there’s a direct contact and you can get attention
to a medical health condition or characteristics
which you would not have seen if you just have a
video. You could miss something that may lead to
exclusion or maybe an additional risk (clinical crial
assessor).

It was recognized that there is an opportunity to introduce a
“personal contact moment” in DCTs with the incorporation of
home visits, which could also facilitate certain study activities, such
as complex IMP administration.

Data quality

A recurrent theme in the interviews was the regulatory acceptance
of data generated by decentralized means. Six aspects were identi-
fied relating to this theme (Figure 2).

Generalizability. There was a diversity of views regarding
generalizability in the context of a DCT. Several respondents
were concerned about enrolling a “skewed population,” as both
online recruitment and digital illiteracy in relation to the digital
tools were considered potential challenges. However, other
respondents indicated that conventional CTs are subject to similar
challenges and remarked that DCTs may attract populations
who are not included in conventional CTs, making them more
generalizable. Furthermore, respondents mentioned that DCTs
offer the possibility to test IMP closer to a real-world setting
(Supplementary Information Quote $3).

Participant preference. The option to introduce decentralized
or on-site activities according to a participant’s prcference or
need, was considered an opportunity for DCTs. However,
other respondents were concerned about these optional
approaches, as different methods of data collection could
differently affect the outcomes (Supplementary Information
Quote S4). As a solution, one clinical data assessor indicated
that the optional approach should be incorporated in both the
interventional and control arms, and proper randomization

should be ensured.

Big data. Incorporating digital technologies in DCTs may provide
further opportunities for continuous data collection, thereby
generating large data sets. However, the respondents indicated
that the generation of “Big Data” through digital technology
could unnecessarily burden participants and the dataset could be
challenging to interpret (Supplementary Information Quote S5).

Data completeness. Missing data and the reasons for these gaps
could create challenges for data interpretation and were considered
by several respondents to be a challenge for DCTs:

348

If, remotely, something is missing, it may be very
unclear what is happening. [...] If; for instance, you
think about a diary where the patient enters a score
every day. If you do this for a year and let’s say 50%
of the entries are missing, it will be very difficult
to interpret because you cannot just simply assume
that he forgot to answer or that it’s not related to the
outcome (clinical data assessor).

However, other respondents argued that DCTs provide the
opportunity to reduce missing data by improving protocol
compliance, training stakeholders, passively collecting data, im-
plementing monitoring and reminder systems, considering de-
vice practicalities, and enabling visits through the use of home
nurses.

Variability. Interviewees also mentioned that variability of
measurements may increase in DCTs, due to selfmeasurement,
the inclusion of local healthcare professionals and laboratories,
and more diverse populations. This potential increase in
variability was considered a challenge by the respondents, as
it could hinder the inference of drug effects. Therefore, it was
suggested that DCTs may need to enroll larger samples and
must limit the amount of missing data. It should also be ensured
that the participantreported data are entered and generated by
the trial participants themselves—for example, using adequate
identification systems.

Validation. The respondents indicated that the validation of novel
digital outcome measures might be challenging because sponsors
may not know what is expected of them when validating a new
outcome and may be unwilling to invest in novel outcome measures
when conventional and accepted alternatives are available. The
respondents agreed that accepted outcome measures could be
adopted for at-home situations, albeit dependent on the context of
the CT, as one interviewee explained:

[Adopting an accepted measurement to an at-home
situation] would be acceptable, but what we would
like to know is: how do you do it? And if you do,
what study population do you have? Are they used
to taking their blood pressure at home? Does ev-
eryone in the study population have the same wear-
ables? Are they trained? Is there a helpdesk they can

callif they have issues? (clinical trial assessor).

In the context of digital data-collection technologies, CT asses-
sors in particular highlighted that the devices used to collect the
data should have a Conformité Européenne marking to show they
are used in line with their intended use.

Future directions

According to the respondents, the COVID-19 pandemic and
associated restrictions have been a catalyst for the implementa-
tion of decentralized elements in CTs. To ensure further mutual
learning, the respondents emphasized that DCT approaches
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Figure 2 Graphical representation of the data quality sub-themes identified from the interview data. (a) Generalizability; the current inability
to recruit a diverse and representative trial population for a clinical trial, the concern that DCT recruitment is limited to participants with digital
skills, and the potential of DCTs to recruit a representative sample generalizable to the target population. (b) Participant preference; the
opportunity to incorporate participant preferences and the potential impact of different data collection methods on the outcomes. (¢) Big Data;
the challenge to interpret large datasets generated through, for example, wearables. (d) Data completeness; the opportunity to generate more
complete data through passive data collection, and the challenge of more missing data because of poor technology adherence. (e) variability;
the potential increase in variability in DCTs, because more data collection methods are utilized. (f) Validation; the challenge to validate novel
digital outcomes. DCT, decentralized clinical trial. [Colour figure can be viewed at wileyonlinelibrary.com]

should be discussed with regulators—for example, through sci-
entific advice. In addition, the use of hybrid CTs was advocated
by the respondents to gain more experience with a combination
of decentralized elements, whereas allowing for the incorpora-
tion of on-site visits.

Currently, the acceptance of individual decentralized
clements—such as electronic consent and DtP IMP supply—
differs between NCAs, due to variation in national legislation.
In addition, the respondents explained that ethics committees
may have different views regarding the implementation of de-
centralized elements. To harmonize the evaluation of DCTs,
the respondents described the need for a consolidated opinion
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on DCTs, which is being drafted by the CTFG is (at the time of
the interviews). The application of the 536/2014 EU Clinical
Trials Regulation (CTR) could further lead to a more harmo-
nized evaluation of DCTs. One respondent explained this as
follows:

When it comes to an individual clinical trial under
the CTR, there will be this common assessment as
well. So, I suppose that that will facilitate the dis-
cussion as well, and hopefully, at some point, we
will have a common view in Europe (clinical trial
assessor).
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DISCUSSION

In this study, we investigated the perspectives of European regu-
lators regarding the implementation of DCTs for benefit-risk as-
sessments. Opportunities and challenges for implementing DCTs
were identified. Of note, several identified challenges may also be
relevant for conventional CTs, such as challenges related to the
validation of data collection tools, investigator oversight, and gen-
eralizability of trial results—although some may be more evident

for DCTs.

Justification of decentralized elements

In this study, we found that DCT approaches may be considered
for a diverse set of TAs and target populations, as was also illus-
trated by a pilot project conducted in Sweden in which DCTs were
used for all phases throughout clinical development, covering
a diverse set of TAs (including diabetes, COVID-19, and breast
cancer).”” Clinical development for rare diseases may, however, es-
pecially benefit from a DCT approach, as participant recruitment
may be difficult, requiring continued evidence generation after
marketing authorization has been granted.”

Data quality of data generated by decentralized means
It has been suggested that digital technologies could lead to more
clinically meaningful end points than conventional end points, as
data could be collected more frequently, and more objectively due
to the reduced impact of observer and recall bias.”** Although the
opportunity to collect richer data via digital technologies was recog-
nized by the regulators, they were cautious about the impact of large
data sets on end points. In addition, missing data due to technical
defects or poor technology adherence were found to be a potential
challenge. Solutions to limit missing data are context-specific but
could include training, sending reminders, minimizing participa-
tion burden, making user support available (e.g., helpdesks), back-
ing-up operating systems, and validating the technology.>**
Challenges associated with the validation of digital technolo-
gies have been said to impede their uptakc.35’36 In agreement with
our findings, a recent study found that the main concerns of the
Committee for Medicinal Products for Human Use of the EMA
regarding digital data collection technologies include the relevance
and validation of the novel technology.”” A discussion of the re-
quirements for the qualification of digital technology is beyond the
scope of this paper, but these have been previously described.***

Investigator oversight

Although the involvement of third parties, such as home nurse
services, may be necessary to manage DCTs, the respondents sug-
gested that investigators may be hesitant to delegate specific tasks,
as they may be held responsible for any noncompliance by third
parties, as stated in ICH E6 R2 4.2.5 and 4.2.6.*° Furthermore,
previous research has found that training third parties, obtaining
data from third parties, and obtaining ethics approval can all cre-
ate additional challenges for the involvement of third parties in a
DCT.*! Home nursing services provided through a site’s existing
infrastructure can address these issues. The use of external home
nurse services could also be considered, provided the qualifica-
tions are clear.

350

Participants’ interests and generalizability

The reduction in the burden on participants was considered by the
regulators to be a key opportunity for DCTs. However, there is
also a need to avoid overburdening participants with digital tech-
nology.42 In addition, the (perceived) need for in-person visits—
for physical examinations and to build a relationship—could
limit the implementation of full DCTs. A trusting relationship
between the investigator and (potential) trial participants has
been shown in trials to aid the recruitment and retention of trial
participamts.43 However, other studies have shown that recruiting
participants through online means can accelerate and improve re-
cruitment rates, compared with traditional on-site participant re-
cruitment.*** In DCTs, safety of participants and relationships
with investigator staff should be ensured and maintained through
regular contact via decentralized means or home visits.

The risk of excluding digitally illiterate participants was con-
sidered a potential challenge for DCTs, with elderly participants
considered to be more often digitally illiterate. Whereas digi-
tal recruitment strategies have recruited younger participants in
another study found no differences between
traditional and digital recruitment strategies in terms of age.”’ In

some studies, “+4

addition, DCTs can use recruitment strategies similar to conven-
tional CTs, such as physicians’ networks and registries. Although
recruitment of demographically skewed samples may limit the gen-
eralizability of trial results, it should be noted that conventional
CTs suffer from similar issues because of strict eligibility criteria or

. . . .. . 48
sampling in specific clinical settings.

Future directions
In this study, regulators said they were open to DCT proposals
but indicated that their experiences with full DCTs were limited.
The Danish Medicines Agency’s and Swissmedic/Swissethics
DCT guidance emphasize that experience is needed “to identify
the weaknesses and strengths [...], including the impact of the
reduced face-to-face visits”'® and to show if “new standards are
needed to approve DCTs”.** The respondents in this study sug-
gested that regulators should be approached with proposals for
(hybrid) DCTs, for example, through EM A scientific advice. This
process of learning-by-doing can be supplemented by providing
training for regulators to support the evaluation of DCTs, com-
plex datasets, and novel end points through initiatives such as
Trials@Home (https://trialsathome.com/), Mobilise-D (heeps://
www.mobilise-d.eu/), RADAR-AD (https://www.radar-ad.
org/), and the United States-based Clinical Trials Transformation
Initiative (heeps://ctei-clinicaltrials.org/). In addition, changes in
CT conduct engendered by the COVID-19 pandemic provide the
opportunity to identify learnings relevant for DCTs. For exam-
ple, the US Food and Drug Administration Oncology Center of
Excellence has launched an initiative to evaluate the effect of de-
centralized assessments on data quality and to identify mitigation
strategics from trial data affected by the COVID-19 pandemic.”’
Endeavors to harmonize guidance and regulations regarding de-
centralized elements on a European level may further facilitate the
uptake of DCTs and could overcome the need for country-specific
adjustments. For example, there is currently no consensus in the
European Union regarding the acceptability and validity of using
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decentralized elements, such as electronic signatures to obtain
informed consent via decentralized means, and the shipment of
IMPs directly to trial participants.’

Strengths, limitations, and suggestions for future research
This study provides a list of important opportunities and chal-
lenges for the implementation of DCTs in Europe from a regulatory
perspective. This study incorporated complementary perspectives
of regulators from different European regions involved in assess-
ing the authorization, conduct, and clinical data of CTs. However,
their representativeness may be restricted, as the perspectives of reg-
ulators who are less familiar with—or more critical of—DCT ap-
proaches may have been limited. Although no prior experience with
DCTs was required to participate in this project, we found that
some potential interviewees chose not to participate in this research
due to lack of experience. As such, the perspective of regulators who
are less supportive of DCTs may not have been fully captured in this
research. Furthermore, the individual perspectives captured in this
research may not fully reflect the NCAs’ standpoints.

Currently, it is not clear whether decentralized elements and re-
cruitment approaches allow for the inclusion of a more representative
and diverse trial population. In addition, data on the comparability
of DCTs and conventional CTs are needed. Finally, the development
of a regulatory framework for DCT assessment and educational ac-
tivities could facilitate mutual learning by sponsors and regulators.
Future studies on these topics are therefore recommended.

CONCLUSION

Regulators agree that DCT approaches can be considered for var-
ious types of trials, provided that the decentralized elements are
justified considering the research question and trial characteristics.
The key opportunities of DCTs recognized by European regulators
include exertinga lower participation burden, allowing underserved
groups to participate in CTs, and capturing data from the “real
world.” However, from a regulatory perspective, reducing face-to-
face contact, and the maintenance of investigator oversight when
involving third parties are considered challenges to implementation
of DCTs. The possible impact of decentralization on data quality
should also be addressed when designing a DCT. The factors iden-
tified in this study indicate that the EU regulatory network is ready
to gain experience with DCTSs to ensure participant-centered trials.

SUPPORTING INFORMATION
Supplementary information accompanies this paper on the Clinical
Pharmacology & Therapeutics website (www.cpt-journal.com).
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