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Abstract

Clinical trials are routinely performed on human participants to evaluate the safety and effectiveness of
new treatments such as drugs and medical devices. Recent advances in Information and Communication
Technology (ICT) have led to the development of Decentralized Clinical Trials (DCTs). DCTs allow
participants to participate in various types of clinical trials without having to visit hospitals. Data
collection and frequent interactions between participants and medical staff can be possible via remote
monitoring environments. In addition, the costs and time for clinical trials conduction can be significantly
reduced. The development of ICT-based DCT technologies has already initiated. However, the adoption of
DCTs was facilitated by the coronavirus disease 2019 (COVID-19) pandemic. Interest in and research on
DCTs has also grown in Korea. This study describes the present state of DCT technologies development
in Korea.
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Introduction

Clinical trials are designed to evaluate the safety and effectiveness of newly developed
medicines or medical devices in human participants. During a new drug development
process, a multi-stage clinical trial is conducted, and strict procedures such as obtaining study
approval are necessary at each stage [1]. Each trial should be approved by relevant regulatory
authorities or ethics committees. An adequate number of well-informed participants need
to be recruited and retained to achieve statistically significant results and to obtain written
consent.

In conventional clinical trial settings, all procedures, including participant recruitment,
data acquisition, and medical intervention, are mainly performed in hospitals. Participants
have to visit hospitals repeatedly to submit their written consent and participate in the trial.
Such obstacles may discourage their participation and lower retention rates. This may result
in delayed or disrupted clinical trials. Another potential issue is that participants’ follow-up
examinations tend to be difficult in conventional settings. To overcome these disadvantages,
non-face-to-face Decentralized Clinical Trials (DCTs) based on the latest Information and
Communication Technologies (ICTs) have been introduced [2,3].
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Contrary to conventional centralized clinical trial settings, DCTs
are normally performed in the participants’ houses or local medical
institutions. The receipt of consent, data acquisition, participant
monitoring, and medical intervention can be efficiently performed
with a variety of mobile and wearable devices in compliance with
the Clinical Trials Transformation Initiatives guidelines on mobile
technologies [4]. Study safety and compliance can be enhanced with
more frequent interactions between participants and medical staff
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through remote monitoring environments. These advantages allow
participants to participate in clinical trials more easily in their daily
lives. The development of ICT-based DCT technologies has already
initiated. However, the adoption of DCTs was facilitated by the
coronavirus disease 2019 (COVID-19) pandemic [5,6]. Interest in
and research on DCT technologies has also concomitantly grown
in Korea. In this study, recent developments in DCTs in Korea are
presented. Figure 1 shows a basic concept of DCT.
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Figure 1: Basic concept of DCT.

DCTs in Korea

Recent global trends in clinical trial decentralization suggest
that the utilization of core DCT components, such as digital data
collection, remote monitoring, electronic consent (eConsent), and
logistics, has increased in high-income countries, and approximately
450 telemedicine studies have been conducted with DCT settings
in 2021 [7]. The ratios of both single- and multi-country clinical
trials involving DCT components have recently been higher in high-
income countries than in middle-income countries. Specifically,
12.8% of single-country clinical trials in the United Kingdom were
performed with DCT settings in 2019. However, simultaneously,
only 1.2% of single-country clinical trials in Korea were performed
with DCT settings. Moreover, Korea showed the lowest ratio of
multi-country clinical trials involving DCT components (6.4%)
among the surveyed countries.

For the widespread use of DCT settings in Korea, regulations
should first be revised. Currently, telephone counseling, drug
prescription and delivery are temporarily allowed only for
COVID-19 treatment [8]. However, such services are otherwise
strictly prohibited by law. Controversy regarding non-face-to-face
treatment persists among stakeholders, and legal provisions such
as the Personal Information Protection Act and Designation of
Institutes for Clinical Trials need to be amended. However, despite
such circumstances, it is encouraging that the Korea’s Ministry of

Food and Drug Safety has started to establish guidelines for DCTs
with pharmaceutical companies and university hospitals [9].

The development of core DCT technologies has nonetheless
progressedin Koreainrecentyears.In 2017, the Korean government
announced a five-year plan to support the pharmaceutical
industry’s development. This plan includes the establishment of
smart clinical trial platforms and an institutional foundation for
rapid and efficient clinical trial performance. In response to this
policy, there have been ongoing academic efforts to develop DCT
technologies. Table 1 presents core DCT components.

Table 1: Core DCT components.

Component Description

Ethics approvals

Participant Participant recruitment & retention
management Electronic consent

Bidirectional communication

Digital biomarkers

Data acquisition Biosignals measured by wearable devices
Self-reported health information via mobile

applications

Digital storage and Data storage

analytics

Data analytics with machine-learning techniques
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A research project was conducted to develop a next-generation
smart clinical trial platform by a consortium of seven university
hospitals and the Korea National Enterprise for Clinical Trials.
In this project, an ICT-based clinical trial platform with a self-
reporting function, automatic participant selection technology,
and clinical trial management system, was developed [10,11]. A
blockchain-based dynamic eConsent platform was implemented,
and its performance was evaluated in a multicenter clinical trial
[12,13]. Multiple clinical trial data, including consent (which
used to be handwritten) can be securely stored by distributed
ledger technologies while participants’ privacy is preserved [14].
This advantage can improve the transparency and reliability
of the managed data. Companies are also developing further
core technologies for DCTs. In the US, Medidata has provided a
comprehensive DCT solution covering electronic data capturing,
electronic clinical outcome assessment, and central statistical
analytics [15]. Several Korean contract research organizations have
adopted these solutions to establish clinical trial service platforms.
Meanwhile, other companies have also been developing their own
DCT technologies. JNP Medi, Korea’s first member company of the
Decentralized Trials & Research Alliance, has been developing the
Maven DCT Suite to release it in the first half of 2022. In the last
decade, Marken Korea, a cold chain logistics company specializing
in healthcare products, has provided a Direct-To-Patient service
that connects clinical trial institutions and participants. Recently,
this company released the DCT Home HealthCare program to
enhance participants’ convenience enrolled in DCT studies.

Conclusion

ICT-based DCT technologies can be efficient for participant
recruitment and clinical trial data collection and analysis. Their
importance has increased during the ongoing COVID-19 pandemic.
However, compared to other high-income countries, DCTs have
been employed less frequently in Korea, and core DCT components
are still in the early stages of research and development (R&D).
Korea possesses a high-quality ICT and healthcare infrastructures.
If R&D progresses and relevant regulations are eased, core DCT
technologies can be improved and new comprehensive DCT
platforms of excellence can be created. Thus, the costs and time for
clinical trials conduction can be considerably reduced. Ultimately,
Korea’s clinical trial industry will become more competitive, which
promotes the development of Korea’s pharmaceutical industry.
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