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Using digital health technologies (DHTs) to generate digital 
endpoints adds significant value to the clinical trial process in 
a number of areas. Critical to success is ensuring that the right 
digital health transformation strategies are being implemented 
to really reap the benefits of the technologies now available. 
Here, Dr. Isaac R. Rodriguez-Chavez of ICON outlines the key 
considerations when developing these strategies.

The clinical trial landscape is changing fast with the increased 
adoption of modern trial approaches such as decentralised clinical 
trials (DCTs) and real-world evidence (RWE) enabled by DHTs. Over 
the last two years, the global COVID-19 pandemic has significantly 
shifted how clinical trials operate – we’ve increasingly witnessed 
some of the benefits of incorporating DHTs. 

Against this backdrop, biotech and pharmaceutical companies 
are looking to transform their R&D approaches to improve 
efficiencies in bringing to market novel medical products and 
staying competitive. This has also been a factor in driving many 
companies to consider how best they can shift from traditional trial 
approaches to agile, participant-centric processes supported by 
DHTs and the use of their corresponding digital endpoints. 

Incorporating these technologies into clinical research at every 
phase opens the possibility for reduced timelines and cost savings 
while increasing the accuracy of safety and efficacy evaluations 
of investigational medical products by assessing more holistically 
protocol-related health outcomes in trial participants. Innovative 
technology-supported clinical research also offers compelling 
opportunities to engage diverse populations in an unprecedented 
manner, a clear advantage to evaluating the effect of novel 
medicines in these populations. This is good news for the industry 
where a multitude of historical complexities and inefficiencies in 
medical product development has resulted in a declining return on 
investment.

However, the benefits of implementing a robust digital health 
strategy go further. Adopting increased digital approaches can 
also help with current challenges such as geographic barriers 
to participant engagement in clinical trials and extending the 
assessment of health-related outcomes beyond the bricks-and-
mortar, traditional clinical research sites. In fact, trials that include 
these technologies could potentially decrease the need for large 
participant sample sizes, ultimately leading to quicker decisions 
and shortened timelines.

Using DHTs also allows for the synthesis of RWE and the 
generation of digital biomarkers which could be more responsive to 
change, ultimately increasing the possibility of real-time decision-
making and benefiting participants enrolled in RWE-based trials. 

The Surge of Digital Health Technologies 
Modernising Clinical Research

Finally, DHTs and a continuous data stream enable novel, agile 
trial designs such as DCTs – which are trials that reduce or eliminate 
in-person visits to traditional clinical research sites while maintaining 
remote safety oversight of participants by the investigator. 

Barriers to Adoption
Notwithstanding these compelling benefits, there are some barriers 
to adoption to consider.

Internal silos – internal stakeholders can act as a barrier to 
the integration and use of DHTs. As with all clinical research, the 
engagement of key stakeholder groups across the research continuum 
is a critical success factor. An important function of DHT teams is 
to map key internal stakeholders. Bridging siloed teams starts with 
engaging with stakeholders early on and creating an operational 
matrix that brings key functions together based on common clinical 
research goals.

Regulatory concerns – there is emergence guidance with respect 
to the use of digital endpoints in trials. The lack of harmonised 
guidance and standardisation across countries and regulatory 
jurisdictions has led to cautionary usage of DHTs to generate digital 
endpoints in clinical research. 

DHT selection – it is self-evident that the DHT selected for a trial 
needs to be fit-for-purpose, in that it supports the intended use in a 
specific population. In addition, some DHT vendors may not have a 
complete understanding of the necessary requirements for clinical 
research, for example, the need for robust data security and privacy 
processes.

Managing data to ensure integrity and quality – even though 
DHT selection is important, data management (i.e. initial data 
acquisition, curation, analysis, and generation of a report) is vital to 
the success of using DHTs in clinical trials and is a key consideration 
to regulators. When DHTs are selected and used in a trial without 
mapping out a data strategy and implementing it, sponsors will 
often find challenges in cleaning convoluted data, which can be a 
source of errors and escalating costs. 

Strategy for Successful Implementation
So how can sponsors capitalise on the many benefits that DHTs can 
bring? Effective integration of fit-for-purpose DHTs into trial design, 
execution, and reporting requires a strategic end-to-end approach. 
At ICON, our DHT team, along with our participant-centred 
scientists have developed a framework to map the process from 
DHT selection, complying with verification, validation, usability 
and justification, to endpoint validation and final operational 
implementation in trials.

Prioritising the Trial Participant 
The main focus of the framework is participant centricity and maps 
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the transition from digital sensor to digital endpoint validation. For 
success, sponsors need to shift their focus from asking how we can 
use DHTs in a clinical trial to asking why we are using DHTs. 

Therefore, the first step in the framework is to take a 
participant-centred approach when considering trial objectives 
and design. Sponsors should select measures that are meaningful 
to participants. In some instances, endpoints may be focused on 
assessing improvement in everyday functioning, while in others, 
it will be about measuring stability or deterioration in a condition 
– how quickly, and by how much. In general, digital endpoints 
may measure a physiological biomarker, a behavioural outcome, 
a functional activity outcome, or a combination of parameters to 
create novel, composite digital endpoints.

Once sponsors understand which outcomes are meaningful to 
trial participants, they then can begin to identify and select the 
optimal measures to assess these endpoints. Outcome assessment 
to DHT selection includes considering: 

• The trial design – for example, incorporating a DHT may allow 
for a greater number of participants and geographic diversity, 
or more frequent assessments than clinic visits would allow

• Accuracy in assessments by potentially improving an existing 
measurement approach

• The ability to measure in smaller increments
• Potential for a new measurement altogether, which would not 

be possible without DHTs

Typically, outcome assessments start with identifying those 
health parameters that are important to those individuals living 
with a specific disease, also known as meaningful health aspects 
(MHA). 

Following this, sponsors will need to identify the specific 
measurement. At this stage, a digital physical activity monitor 
could be considered, in that it is likely to capture the evidence 
required. 

At this point, it still needs to be validated for the specific context 
of use.

There are six main steps to a DHT selection – DHT identification, 
verification, validation, participant acceptance testing, technical 
usability and feasibility testing, and justification for using a 
particular DHT.

If one is considering using digital endpoints to support the 
regulatory approval of an investigational medical product, the same 
scientific principles that pertain to all assessments still prevail. 
Regardless of the source, clinically meaningful endpoints need to 
directly measure how a trial participant feels, functions, or survives. 
It is also important to think ahead to the interpretation of the data 
that the DHT provides in a trial; establishing meaningful change 
thresholds is a key requirement for each novel digital endpoint.

It is also essential to consider operations to ensure robust 
data collection. Overlooking operational excellence can severely 
jeopardise the endpoint. Sponsors will need to look at the end-to-
end process holistically and implement risk contingency and backup 
plans, including logistics, data management, DHT calibration and 
replacement services, participant engagement, compliance, and sites.

For logistics, considerations should include whether a trial is on 
a global or regional scale, in addition to country-specific issues such 
as adaptor or voltage requirements, DHT registrations, and language 
and translation requirements for participant-facing materials.

It is important to have an end-to-end approach to DHTs – from 
DHT selection to operational management, training, and participant 
engagement and compliance. 

When looking at data management, before you begin to develop 
a statistical analysis plan, sponsors will need to determine how data 
will be aggregated, processed and curated. Further, sponsors will 
need to decide what constitutes a valid data set based on the stated 
objectives of a trial. 

ICON Digital Health Technology Framework to Operationalise Excellence
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Additionally, participants and trial staff will need training 
on DHT functioning to ensure proficiency and on how data 
will be shared (i.e. it is important to design and implement a 
communications plan). Sponsors will need to set up participants’ 
support services such as direct outreach, reminder apps and 
dedicated helpdesks to keep participants compliant and engaged. 
Regarding compliance, real-time compliance data is preferred, as 
connecting with trial participants and solving issues in real-time 
can save data before it may be lost. 

Lastly, clinical research sites should be well equipped and 
prepared with firewalls, ample storage and technology support.

Digital Endpoints – From Supplementary to Primary
DHTs are key enablers of DCTs providing new ways to gather data, 
while relieving stresses and burdens to trial participants. Clinical 
trial processes will become increasingly driven by large RWE 
datasets, interoperability, advanced computing power, and cloud 
storage with the potential to accelerate drug approvals. 

As more DHTs enter the market and become increasingly 
integrated into clinical research, we will begin to witness a shift 

from digital endpoints used as exploratory to primary endpoints. 
Sensor technology will advance, leading to a rise in clinical grade 
DHTs, increasing the quality and value of the data they provide, 
further spurring growth in the DHT market.

In summary, changes in clinical research are increasingly 
influenced by digital transformation strategies. Companies may 
take advantage of this surge in digital health transformation 
to ensure they are ready to capitalise on these benefits, both 
now and as DHTs become mainstream enablers of the clinical 
research enterprise.


