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Disrupting Clinical Development:
How Al, the Cloud and a Modern Data

PEER REVIEWED

Architecture are Transforming Clinical Trials

Today, more than ever, pharmaceutical and biotech
companies are under great pressure to run their business
in a way that makes drug development processes more
efficient and cost-effective. But the costs and time needed
to commercialise a new drug continue to escalate — currently
exceeding eight years and $2 billion A big factor in these
staggering rates is the increasing complexity of clinical trials,
driven in large part by trial sponsors needing to evaluate
more endpoints to demonstrate product value.

Clinical trial sponsors face increasing challenges based on the
need for more complex study protocols and larger digitised data
sets to support the next medical breakthrough. Couple this with
the geographic growth of clinical trials — many spread across
multiple countries to target just the right patient populations —
and it's no wonder that we've reached a point where humans are
struggling to keep up. And it’s not just increasing data volume
that keeps trial sponsors awake at night. Data velocity, data
variety and data veracity are problems as well.

Against this backdrop, the clinical trials industry needs
disruption more than ever before. This is where the dynamic trio
of artificial intelligence (AI), the cloud and a data lake comes in.

Disruption Begins with a Cloud-based Data Lake

In clinical development, speed to market is key. And trial efficiency
is paramount when it comes to bringing drugs and therapies to the
market faster. In this regard, Al, supported by a scalable, cloud-
hosted data lake that enables real-time ingestion, integration and
curation of structured, unstructured and binary data presents a
huge potential to disrupt practically every stage of the clinical
development process (Table 1).
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How today's technologies are disrupting and improving clinical trials

A scalable, cloud-based data lake solution can optimise clinical
development and deliver outcomes by streamlining the steps of
the entire clinical data journey (from data capture to statistical
analysis and all data transformations in between) and unifying
disparate data sources from multiple data silos and applications.
Since clinical development teams use various vendors’ systems

that are usually not interoperable, a data lake architecture
provides a strong foundation to bring this data together and
integrate it in one place.

This integrated view of data, available and easily accessible in the
data lake, enables real-time trial monitoring so clinical research
teams can assess study and programme risks preemptively and
evaluate study performance based on key metrics.

From a commercial point of view, a data lake provides the
foundation to create data products at the therapeutic level,
allowing pharmaceutical and biotechnology companies to predict
how a treatment will perform in the market, based on claims/
EMR data and comparisons to similar marketed products, market
trends and competitor activity. Such an infrastructure enables trial
sponsors to select sites, primary investigators and patients quickly
via analysis, enabling data-driven decision-making.

A data lake also allows clinical trial teams to focus on research
and analysis versus data wrangling, data ingestion, and vendor
integration. And, a data lake opens up new possibilities and
frontiers for how to manage data in the life sciences industry and
provides an integrated experience for clinical development.

Improving Clinical Trial Efficiencies through AL

Let's review a few concrete use cases of how Al the cloud and data
lake — the dynamic trio — can disrupt key clinical trial processes to
improve efficiencies, reduce cost, and accelerate the time to market
of life-savings drugs and therapies.

Protocol Development

Any transformation of clinical trials needs to start with protocol
development. Traditionally, clinicians and researchers design
protocols based on past expertise, relying on repetition of previous
trial designs or even unproven strategies.

Applying Al to big data that is readily available in a data lake
has the potential to shape insights from masses of real-world data
(RWD) into protocol design. RWD (claims data, prescriptions data,
etc.) can be used to assess and develop trial objectives, inclusion
and exclusion criteria, endpoints, and procedures that work in the
real world.

For example, an Al platform can analyse large data sets from
multiple sources and recognise patterns and trends measured
against a predetermined set of parameters or rules. It can then
provide one or more actionable hypotheses or recommendations
faster than dozens of researchers could recognise or handle alone.
Culling from millions of data points in near real time from a data
lake, AT algorithms can flag missing informed consent documents,
patterns of missing site visits or medications, and potential errors
or clinical data outliners. It can even identify potential fraud by
specific sites.

Al-driven protocol designs can make clinical trials more
intelligent in numerous other ways (Table 2). And, Al can provide
pharmaceutical researchers with additional, predictive data that
can help to determine whether taking a drug will result in a
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How Al-driven protocol designs make clinical trials more intelligent

positive or negative outcome and whether trials will be successful
or not.

Patient Recruitment / Retention

Patient recruitment is at the very heart of clinical trials. For a trial to
be successtul, the right patients must be selected from the very start,
and supported through trial completion. Recruiting and retaining
patients come at a huge cost — patient recruitment takes up over
a quarter of the funds allocated to a clinical trial. But, on average,
50% of investigative sites under-enroll (it's common that half of all
sites will enroll only one or no patients at all) and 85% of trials fail
to retain patients.? So it comes as no surprise that 80% of all clinical
trials don't finish on time or on budget?

Each day a clinical trial is delayed costs the sponsoring
pharmaceutical company millions. So, the fundamental question
is — how can trial sponsors and physicians quickly find and keep
the right patients in clinical trials? The answer may be found in
the use of Al and big data.

By extracting pertinent electronic medical record (EMR)
information, sifting through physicians’ notes, reading binary
data from images and medical scans and comparing them to a
study’s inclusion and exclusion criteria, Al can more efficiently and
effectively identify appropriate patients for clinical trial enrolment.
And, during trials, AT can help by predicting which patients are at
risk of dropping out.

Patient Engagement

Advancements in Al are enabling smart speakers (Alexa, Google
Home, etc.) to deliver more human-like responses than ever before,
and users around the world are finding themselves engaging with
these devices in a natural, conversational manner. Sponsors who
leverage this voice assistant (VA) technology, along with data
from a data lake, enable patients to have real-time conversational
experiences (CX) that can simplify their routine interactions as they
participate in clinical trials.

This CX represents a paradigm shift in clinical trials. For
example, instead of having to call or go to the investigative site,
clinical trial patients can pose questions about various aspects of
the trial through their smart speaker and receive a human-like
response from the data stored in the data lake. Making this kind
of virtual and humanistic training available during lengthy trials is
really helpful for patients. This is primarily because they feel better
supported and as a result, become more engaged.

VA can also help sponsors collect better quality data over
the duration of their studies. The ability for patients and study
organisers to set reminders and prompts minimises missing data
entries, and ensures that data are collected at appropriate times.

Technology

These features are particularly important for studies involving a
relatively small number of volunteers, such as those for orphan
diseases, where every data point is critically important.

VA can also verify completion of care tasks such as taking
blood pressure and attending investigative site visits, all of which
ensures trial sponsors that patients are being compliant with the
protocol. This consistent compliance delivers more reliable and
higher quality data.

Many clinical trials require patients to complete questionnaires
on either paper diaries, electronically via smartphones, tablets or
desktop applications, or through a caregiver. Patients with manual
dexterity problems, e.g., advanced arthritis and Parkinson’s disease,
or those who are visually impaired, may not be able to participate
due to these constraints. VA can now provide options for these
patients. By incorporating Al-enabled smart speakers into their
trial planning, pharma can expand the pool of possible clinical
trial participants and achieve two objectives: meeting patient
enrolment sooner and serving patients who may not otherwise
have access to clinical trials.

The use of voice assistants is not the only way Al can improve
patient engagement in clinical trials. Technologies such as
telehealth, digital apps, mobile coaching solutions, and wearables
allow for real-time engagement, communication, and support in
patient-centric trials. Patients use these devices to send feedback
on treatment and symptoms, manage medication intake, and
share information with researchers. This reduces or eliminates
the need to travel to sites, which, in turn, improves patient
engagement and compliance while reducing site costs.

Study Monitoring and Real-time Trial Insights

Running Al and predictive algorithms on a cloud-hosted data
lake can help researchers better flag and predict clinical trial risks,
including those related to site management, patient adherence,
safety and adverse event monitoring, and the impact of disease and
treatments on clinical trial patients. Al can help improve the quality,
reliability, and safety of clinical trials by generating the knowledge
needed for better decision-making during clinical trial monitoring.

Sponsors can use Al on top of a data lake to predict the health
of studies throughout their lifecycles with regard to time, cost,
and quality. Developing predictive models in conjunction with
historical data can provide the foundation for determining clinical
trial success and avoiding potential risks, which can accelerate
the timeline from protocol submission to regulatory approval,
resulting in reduced cost and faster time-to-market.

Virtual Trials

Imagine a situation where participating in a clinical trial does
not require travel to a clinical research facility or a doctor’s office.
Mobile devices (phones, watches, apps, etc.) are the link to the study
and how patients report information and adverse events. Wearable
sensors record data such as body temperature, heart rate, and blood
glucose levels in near real time, which are sent automatically to the
study’s electronic data capture (EDC) system, and then routed to
the data lake for immediate ingestion, curation and integration.
The study personnel visit patients at home for drug administration
and follow up. When a visit is approaching, the patient’s mobile
device provides automated reminders, allowing the patient to
reschedule the appointment within a timeframe permitted by the
study protocol.

And that’s just the beginning of what the future is likely to hold
for virtual clinical trials and how we can better engage patients.
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Virtual trials will take full advantage of the cloud, modern data
architecture and AT so that practically every stage of the clinical
trial process is conducted from the comfort of the patient’s home.

Conclusion

As the adage goes, “Why fix it if it's not broken?” However, in this
case, it is broken, hence we must fix it. Less than 10% of trials end on
time? and the costs to develop new drugs are sky-rocketing.

But, as the examples outlined here demonstrate, the use of
dynamic trio — Al the cloud and a data lake — can help reverse
these trends and enable pharmaceutical companies to optimise
every stage of the clinical trial process, resulting in more efficient
clinical development and faster time to market.

Recognising these benefits, however, will be a journey, rather
than a destination. Pharmaceutical and biotech companies that
have an open data culture and an appetite for cloud and modern
data architecture with a strong data governance programme
embedded throughout the data lifecycle will have a head start
in bringing AT to reality and disrupting the clinical development
industry.
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