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INTRODUCTION
The development of a drug or a treatment for a
specific condition often takes more than a decade
from the discovery of the candidate to its
availability on the market. Long timelines can be
attributes to increasingly complex regulatory
requirements (Stevens et al., 2017), and ineffective
approaches of enrolling participants in clinical
trials.
A large part of development is delayed because of
inefficient
participant
recruitment.
Achieving
targets for clinical trial recruitment remains a
considerable challenge. Globally, only 50% of
randomised controlled trials meet their target
recruitment rate (Bracken
et al., 2019). This
percentage varies internationally and notably,
failure to meet targets haven been found to be
45% in the United Kingdom (Applequist et al.,
2020).

'ONLY 55-56% OF RANDOMIZED TRIALS
ACHIEVE THEIR TARGET RECRUITMENT RATE'
(APPLEQUIST ET AL., 2020)
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INTRODUCTION
Over the past few years, changes have started to
appear in pharmaceutical development, reaching a
pinnacle
with
the
2020's
COVID-19
vaccine
development. In these new vaccine development
models, various stages are being done in parallel at the
same time, creating greater efficiency.
Notably, this has been demonstrated by the Malaria
Vaccine Initiative and the Human Vaccines Project,
which have been facilitated by greater investment into
manufacturing methods and facilities in the early stage
(Stevens et al., 2017).
One way to get around this problem and improve
development times is the use Artificial Intelligence (AI).
Numerous studies and applications have shown the
great efficiency of AI in accurately and effectively
optimising clinical trials.
This white paper will look closely at how AI can help
optimise clinical trials particularly with regard to
patient recruitment, patient retention and trial design.
We’ll explore whether the alternative clinical trial
approaches with AI might ensure more successful
clinical trials.
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OPTIMISING PATIENT RECRUITMENT
AND ENROLMENT WITH AI
Failure of clinical trial completion due to low
patient enrolment is a major problem.
- More than 40% of terminated clinical trials are
found to be terminated due to low enrolment
(Carlisle et al., 2015)
- In the UK study, less than a third of clinical trials
achieve their original enrolment target (Fogel,
2018) (McDonald et al., 2006)
Poor enrolment is largely caused by a combination of
numerous, complex inclusion/exclusion criteria and
requirements for a substantial participant pool. With
low resources, finding relevant participants is
challenging and causes clinical trials to be delayed
in the best case, and to be stopped in the worst.
Optimising patient enrolment is critical to improving
efficiency in clinical development.
Having an automated screening process through
artificial intelligence could be the way.
In a recent study, Beck et al. showed that an AI
clinical trial matching tool, WCTM, screened patients
for breast cancer trials faster than a manual review.
The system also successfully excluded patients for
all trials (Beck et al., 2020). Future work needs to be
done to assess the AI matching tool for other
cancers, but these are promising results in the
context of patient recruitment in clinical trial.
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OPTIMISING PATIENT RECRUITMENT
AND ENROLMENT WITH AI

'20% OF ALL CANCER CLINICAL TRIALS
FAIL TO COMPLETE ENROLMENT.'
(STENSLAND ET AL., 2014)

In a 2019 study, Calaprice-Whitty et al. used an
AI-powered technology called Mendel.ai to screen
eligible patients from a data set for oncology
studies. Mendel.ai significantly increased the
number of correctly identified patients (from 24%
to 50%) compared to standard practices and did
it in only a matters of hours (Calaprice-Whitty et
al., 2018).
In Neuroscience, the recruitment of patients who
will not show cognitive decline reduces the
opportunity of clinical trial benefits. One
approach to tackle this is to enrol patients that
are likely to progress using data-driven predictive
models with machine learning. In a 2020 study on
Alzheimer’s Disease, results have shown that
machine learning predictive models can be
effectively used to increase the benefits of
clinical trials by reducing the number of
participants to only very relevant patients (Ezzati
and Lipton, 2020).
In addition, AI-powered patient-trial matching
tools could also improve diversity in clinical trials
(Woo, 2019) and therefore help provide more
inclusive care and treatments.

WHITE PAPER

07

//

FEB 2021

OPTIMISING PATIENT RECRUITMENT
AND ENROLMENT WITH AI
Overall, these studies suggest that the use of automated
screening processes through artificial intelligence would
highly improve current screening practices and help
progress clinical trial recruitment and enrolment.
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WITH AI
Patient retention is critical in clinical trials.
Participants should always feel safe and connected to
the trial, by both being able to communicate and share
their questions or concerns to the researchers and
clinicians and being able to get information about their
own data.
In this context, AI can be very useful and enhance
patient retention in many aspects.
For instance, chatbots and voice assistants are a good
way to facilitate access to information for patients.
In addition, analysing data from fitness wearables,
sensors and mobile apps could predict patient dropouts
and non-compliance and, in the future, help improve
patient engagement and retention.
Lastly, using AI to analyse conversations with patients
could also help improve clinical trials procedures and
communications between clinicians and participants.
(Aziz and Mallick, 2020)
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OPTIMISING CLINICAL TRIAL
DESIGN WITH AI

Recent advances in AI can be used to optimize
key steps of clinical trial design.
Failure in enrolling eligible patients and the lack
of technical infrastructure, with the absence of
reliable and efficient adherence control, patient
monitoring, and clinical endpoint detection
systems are the main reasons for an unsuccessful
clinical trial. AI can help to overcome these
aspects of clinical trial design.
For instance, Machine Learning (ML), and Deep
Learning (DL) allow to find patterns of meaning in
large datasets. Additionally, Natural Language
Processing (NLP) can turn audio or written text
into a command for a computer, facilitating
human/computer communications.
These methods can be used to associate datasets
such as electronic health records, medical
literature, and trial databases, and to monitor
patients automatically, therefore improving
clinical trial endpoints. AI approaches have also
been suggested to share web and social media
content
to
largely
increase
clinical
trial
awareness. This allows to automatically identify
potential eligible participants for specific trials
(Harrer et al., 2019).
The integration of AI should optimize the different
steps of a clinical trials and its overall design and
thus, improve the success rates of scientific research.
The figure below shows the different steps in clinical
trial design and the imrpoved outcomes with the use
of AI.

WHITE PAPER

10

//

OPTIMISING CLINICAL TRIAL
DESIGN WITH AI

FEB 2021

WHITE PAPER

11

//

FEB 2021

CONCLUSION

Overall, it seems that Artificial Intelligence plays a major role in
optimising clinical trials, at every step and will continue to do so in
the future.
AI approaches have been applied to patient management such as
recruitment and retention as well as trial outcomes' analysis.
Numerous studies and applications have demonstrated the
positive impact of using AI.
In conclusion, optimising clinical trial design and using AI
techniques to do so seem to be efficient approaches for more
successful trials and is a field to watch evolve with a life-changing
potential.
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NEUCRUIT
It's in this context that Neucruit was born.
Neucruit aims to solve the delays in the
development of new therapies by building an AIbased clinical trial tool for researchers and
sponsors.
We're also focusing on changing the status quo
by increasing trial diversity with patient sample
analytics and real-time changes to the target
audience.
Neucruit's
AI-facilitated
generation
of
recruitment strategies and campaigns enables
scalability, speed and real-time optimisation.

PATIENT MANAGEMENT FOR TODAY'S
CLINICAL TRIALS.
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CONCEPTION
"During my time as a researcher, I managed the
recruitment of patients for clinical trials in both
academic

research

biopharmaceutical

groups

company.

and
There

in

a

was

no

standard system for patient recruitment. In-house
methods

included

Outsourced

flyers

solutions

and
included

mass

emails.

recruitment

agencies that were expensive with no transparent
pricing method and most could not support clinical
trials with more specific criteria for patients. I
started Neucruit out of extreme frustration and
persisted because of the opportunity to expedite
clinical research and scientific advancement."
- Livia Ng, Founder & CEO

TO LEARN MORE OR TO BOOK A
DEMO WITH NEUCRUIT,
CONTACT US.
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