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arly in 2020, as the first COVID-19 patients arrived
in hospitals, the medical world collectively
faced a new unknown. With so little information
available, we relied on the experience, judgement
and bravery of countless healthcare professionals to do the
best they could. They had to not only care for individuals
but also learn and share as much as possible with severely
limited knowledge, tools and resources.
With so much at stake, telling the difference between a
promising idea and an effective treatment became a global
priority. Vaccine studies demonstrated the importance of
well-designed, sufficiently large RCTs that deliver clear,
informative and publicly available results. Vaccines would
simply not be in routine use without them.
Hope and evidence
The story was initially different for medicines to treat
(rather than prevent) the disease. The urgency of caring for
those already sick with COVID-19 created pressure to use
drugs and other therapies where there was some plausible
hope of benefit but no reliable evidence.

implement robust trials that could reliably compare and
learn from the treatment of millions of patients. Time and
lives were lost unnecessarily.
Finding answers
Thanks to several large RCTs that were able to establish a
system of learning, even while health services struggled
to cope with and contain outbreaks, today we are better
positioned globally to fight the pandemic with evidencebased strategies.
We must learn that when we face uncertainty and the
unknown – now and in the future – we need our health
systems to be ready and prepared to turn first to clinical
trials, end the barriers between clinical care and research
and rapidly turn hope into evidence.

The Good Clinical Trials Collaborative (GCTC) is an initiative
supported by Wellcome, the African Academy of Sciences and
the Bill & Melinda Gates Foundation to develop Good Clinical
Practice guidance to foster and promote informative, ethical and
efficient randomised controlled trials (RCTs) globally.

We must learn that when we face uncertainty
and the unknown – now and in the future –
we need our health systems to be ready and
prepared to turn first to clinical trials.
‘Something is better than nothing’ was a compelling
rationale in a desperate situation and some health services
looked to record, compare and share their findings.
However, too little was done to design, coordinate and

@MediaplanetUK

Contact information: uk.info@mediaplanet.com or +44 (0) 203 642 0737

Nick Medhurst
Manager, Good Clinical
Trials Collaborative

Please recycle

Industry Developer: Natalia Sanz Dawson natalia.sanz.dawson@mediaplanet.com Head of Strategic Partnerships: Roz Boldy Managing Director: Alex Williams Head of Business Development: Ellie McGregor Head of
Production: Kirsty Elliott Designer: Thomas Kent Digital Manager: Harvey O’Donnell Paid Media Strategist: Jonni Asfaha Production Assistant: Henry Phillips All images supplied by Gettyimages, unless otherwise specified

02

02

READ MORE AT GLOBALCAUSE.CO.UK

READ MORE AT GLOBALCAUSE.CO.UK

A PROMOTIONAL SUPPLEMENT DISTRIBUTED ON BEHALF OF MEDIAPLANET, WHICH TAKES SOLE RESPONSIBILITY FOR ITS CONTENTS

An independent supplement from Mediaplanet who take sole responsibility for its content

How digital devices
are changing the
clinical trial landscape
Changes to the digital trial space are being driven
by technological advances that present an
increased role for patients.

N
Andrew Greenberg
Managing Director, NA
Digital Health Lead,
Accenture Life Sciences

Alex Simmonds
Digital Clinical Lead,
Accenture Life Sciences

WRITTEN BY
Mark Nicholls

ew technologies and devices are enabling a
shift from traditional clinical trial formats
to decentralised studies with patients and
their experience at the core of research.
In tandem with this, a new generation of digitalfriendly physicians and Principal Investigators (PIs)
are embracing the remote approach which industry
experts believe could enhance the development of
drugs and therapies and lead to more personalised
and precision medicine.
Use of remote monitoring devices on studies
enables clinical trial participants to provide insights
into their physical outcomes and patient experiences
all the time, not just while they’re in the clinic.
However, Andrew Greenberg, Managing Director,
NA Digital Health Lead, Life Sciences at Accenture
believes the critical patient-physician contact in
clinical trials is still of value.
Rather than purely decentralised trials (DCT), he
sees a future of an NPT (near-patient-trials) model,
one that changes the focus from the standard
academic medical centre (AMC) model to meeting
the patient where they are, regardless of location.
From medical centre to patient-centric
COVID-19 social-distancing requirements have
accelerated this move to decentralisation, along with
patient reluctance to receive treatment in traditional
care settings.
But Greenberg, suggests the shift away from
traditional, site-based, clinical trials began prior to
the pandemic.
He says: “Five years ago we recognised digital
was going to have an impact in the space, so we
reconfigured our business to become more digital
and bring about digital enablement across the board
in R&D, and particularly in clinical studies.”
Initial “promise” turned into reality in 2018-19 with
the “maturation of digital technologies” and a new
generation of PIs who were keen to move on from
the traditional academic medical centre model and
embrace the digital future. Regulators and pharma
companies were also expressing interest.
By 2020, there was increasing interest in
decentralised clinical trials when COVID-19 struck.
Since this transition was already well under way, it
gained even greater momentum.
Interfaces and databases
Accenture, a global professional services company
with a range of strategy, consulting, technology and

We have been helping clients understand what
patient centricity and digitisation of patients
really means, what it means for patient flow,
follow up, enrolment and informed consent.
It puts patients at the centre.
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Digital approach
The challenge, however, is how to retain site-based
platforms in partnership with the DCT approach.
Accenture’s technologies, keep the PI in place with
the trial elements available through a novel platform.
As digital data collection generates huge amounts
of data requiring analysis and interpretation,
Accenture has worked with pharma companies
to build systems to handle this efficiently while
minimising patient burden and supporting other
key performance indicators.
Other novel approaches include designing virtual
clinical trials that use synthetic control arms, he
says, and utilising patient data differently with
smart algorithmic and artificial intelligencebased approaches to model trial outcomes before
commencing human studies, increasing the
possibility of success with the study.
AI and machine learning can be used to pick up
patterns and trends that would not be visible with
human review or with conventional analytic tools –
especially where unstructured or continuous time
series data are involved – and technologies like RPA
(robotic processing automation) are further digitising
the system “to bring about a transformative change
in the end-to-end clinical trial.”
With better data and a hybrid format of trials,
human handling of data and source verification
is minimised, and the trial conduct becomes
more efficient, cheaper and yields fewer errors.
Thinking even further out, we see the possibility for
systems that better highlight correlatives to offer
the opportunity to approach some diseases and
indications in ways that were not possible in the past.
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How to adapt clinical
trials during a pandemic
Strengthening clinical trial capabilities and infrastructure is key to yielding actionable data.

T
Dr Janet Woodcock
Acting Commissioner,
US Food and Drug
Administration (FDA)

he COVID-19 pandemic has posed
challenges to the conduct of all clinical
trials, including those for COVID-19. To
advise investigators during the pandemic,
the Food and Drug Administration (FDA) issued
guidance on how best to adapt trials, including
recommendations on the use of virtual visits and
methods for secure delivery of medications.
The agency also issued guidance to help expand
the availability and capability of low-risk, noninvasive medical devices for remote patient
monitoring. Updating policies and utilising
available technology have been key to making sure
trials can continue.
Assessing global clinical trial data
Specific to the intense efforts to find effective
therapies for COVID-19, our scientists recently
conducted an assessment of clinical development
efforts worldwide, focusing on data from ongoing
interventional clinical trials.
The most important finding was that the vast
majority of global trials of therapeutics for
COVID-19 are not designed to yield actionable
information—low randomisation rates and
lack of adequate statistical power render the
results suggestive at best. Notably, there was
great duplication of effort among registered trial
arms, with multiple small trials studying similar
interventions in similar populations. In addition,
despite the millions of patients infected, enrolment
was often slow, as trials could generally be set up
only at traditional sites.
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This evaluation must include finding ways to enhance
inclusiveness, enrol participants closer to home, with
providers they know and trust, and position the clinical
development infrastructure for the future.
Re-evaluating clinical evidence
These findings should raise general concern about
the response of the clinical trial enterprise to
the pandemic. All stakeholders must participate
in a re-evaluation of how clinical evidence
generation is carried out, both for trials of common
conditions and for public health emergencies. This
evaluation must include finding ways to enhance
inclusiveness, enrol participants closer to home,
with providers they know and trust, and position
the clinical development infrastructure for the
future.
The U.S. Food and Drug Administration has long
been focused on improving the design and conduct
of clinical trials, as well as advancing additional
data sources to improve the evaluation of medical
products. The agency’s work with medical product
developers includes efforts to better standardise
data collection and expand patient access to trials.
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Improving outcomes for
neurology clinical trials
Clinical trials in neurological diseases are a complex area of research where
figures suggest there is an unusually high failure rate.

D
Vesna Prčkovska, PhD
CEO, QMENTA

ata from the United States shows that only
5.9% of phase I neurology clinical trial drugs
are likely to get FDA approval and of the 2,352
neurology clinical trials started in 2020, fewer
than 700 are still active.
Globally, a billion people suffer neurological conditions
such as Alzheimer’s, Parkinson’s, multiple sclerosis,
stroke, epilepsy, brain injury, brain cancer and other
neurodegenerative diseases and with an aging population,
that is set to increase.
Addressing the failure rate
Dr Vesna Prčkovska, CEO of QMENTA, believes that failure
rate urgently needs addressing if patients are to benefit
from new treatments.
“There are many factors that make neurology clinical trials
hard to execute. They are multi-centre, often global trials that
depend on advanced imaging techniques that generate large,
complex image files that are hard to manage.”
“Additionally, clinicians examining the images for
disease progression are often forced to make subjective
judgments on what they are seeing. All this introduces
a lot of unwanted variation, costs and delays that lead
to patient drop out and uncertain outcomes.”

Helping to improve outcomes
QMENTA’s AI-powered cloud neuroimaging software
facilitates the entire clinical trial process. The platform
simplifies data aggregation and collaboration, automates
quality checks and patient de-identification, enables tailored
workflows, consistent application of advanced AI biomarker
analysis, remote reading and detailed reporting. It all leads to
more efficient and predictable study execution.
Dr Prčkovska says: “Particularly in neurology, access
to high quality information, simplification of data
management and enabling consistent biomarker analyses
leads to better outcomes in clinical trials. We are here to
empower the research and therapy development that one
day, we hope, will make brain diseases a thing of the past”.

As the interrelationship of race, socioeconomic
status and healthcare outcomes has begun making
international headlines, achieving clinical trial diversity
has surfaced as a priority in successful trial conduct.

T
Kristin Mauri
Solution Services
Director, Remarque
Systems

he fundamental premise of
diversity in clinical trials
seems obvious on the surface.
If a prospective therapy,
diagnostic, vaccine, or medical
procedure is meant to be used on
everyone suffering with a certain
disease, then its safety and efficacy
must be proven in a correspondingly
diverse population.
Yet, historically, clinical trials
have not employed that breadth of
inclusion. Among the myriad reasons:
• Standardised eligibility criteria
used as a template across trials
may exclude certain populations
from trials without strong clinical
and scientific justification.
• Relying on a consistent group of
lead investigators and sponsors

Learn more
about our Clinical
Trials Suite at:
neuroimaging.
qmenta.com/
New-Scientist

Written by Mark Nicholls

Does your clinical trial
enrolment meet today’s
diversity standards?
©Image provided by
Remarque Systems
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Dr Prčkovska and her partners founded QMENTA eight
years ago to address the pain points faced by research
groups, biopharma and the CROs (contract research
organisations) running these trials.
“We provide AI-powered cloud solutions to improve
outcomes of brain research and clinical trials.”

that may inadvertently limit
access to trial participation.
• Many minority groups have a deep
mistrust of the healthcare system
due to historical missteps.
Despite these challenges, experts
agree that the pandemic could mark a
turning point for diversity in clinical
trials. Our trial participants deserve it;
regulatory bodies are demanding it;
technology is enabling it.
Searching for diversity in trials
In November 2020, the U.S. Food and
Drug Administration published new
recommendations that state broadening eligibility criteria and adopting
more inclusive enrolment practices
should improve study quality.
New metrics must be woven into
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studies from the very beginning,
broadening eligibility criteria and
targeting study sites in areas with
diverse populations—even when that
requires training new investigators.
Concurrently, trust must be rebuilt
among potential trial participants;
one way is through patient-centric
groups that engage the stakeholder
community, helping them understand
that their trial participation advances
the overall research into that
particular disease.
Yet, no matter which strategies are
employed, study personnel also need
to understand and track how successful
their efforts to diversify enrolment
are—not just anecdotally but in real
numbers. Technology can help.
Remarque’s Demographic Roll-up
is a single screen technology which
centralises up-to-the-minute reports.
The team can program the desired
levels of diversity, then assess their
success in achieving those percentages
at a glance.
Ensuring trials represent total population
As the crucial importance of diversity
in clinical trial populations rises to
the fore of public consciousness,
the industry itself is taking a
stand. Urged by the expectations
of regulatory bodies and their own
moral compasses, pharmaceutical
companies are seeking ways to ensure
that the population in their studies
mirrors the entire population. With
technology, they can measure and
monitor their success.

Paid for by
Remarque Systems

Read more at
remarque
systems.com
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COVID-19 is modernising
the way we run clinical trials:
what will happen next?
The biopharmaceutical industry and regulatory authorities have
been working to ensure clinical trials have been progressing in all
diseases throughout the global pandemic.

W

hen the COVID-19 pandemic began,
most of our focus went to ‘how can my
family and I stay safe?’ and ‘will we have
medicines and vaccines that will treat
or protect us?’ While this was on top of our minds,
the biopharmaceutical industry, clinical trialists,
regulators and others needed to think about keeping
clinical research moving ahead for other diseases,
while continuing to supply medicines to patients
currently enrolled in clinical trials.
Novel technologies
and processes
Lockdowns, stay-at-home
recommendations and
movement restrictions all
had an impact, especially
on patient enrolment in
new clinical trials and
access to existing research
sites. Keeping participants
safe while maintaining the
integrity of clinical trials was a priority.
New technologies have helped improve recruitment
of volunteers as well as conduct, monitoring and
data capture of clinical trials. Regulators instituted
‘regulatory agilities’ (processes that could be sped
up or improved) to keep clinical research going.
E-signatures were allowed, provisions for ‘remote/
at-home’ patient check-ins and medicine deliveries
were made and scientific advice processes were
expedited. If not for regulatory agilities, years worth
of data might have been lost, especially for cancer and
dementia trials.
What about the progress that has been made? Most
regulatory agilities established have a short life span
and will end with the pandemic. Is there a way to keep
regulatory agilities that have proved beneficial?

Leverage learnings and opportunities
Clinical trials are designed to deliver outcomes whether positive or negative. We should continue to
modernise and look for methods that deliver results
more efficiently and effectively without sacrificing
quality, efficacy or safety.
Modernisations in clinical trial science will help
us adapt more quickly to external events, like
pandemics. It also allows us to design trials that
adjust to advancements in medical science, e.g. genebased therapies and promotes using digital tools to
increasingly capture and
utilise real-world evidence.
More remote/real-time
monitoring of trials may
reduce costs, improve data
quality and reduce our
carbon footprint.
We must talk about what
is in the best interests of
patients and what makes the
most sense from a scientific
perspective. It won’t be easy, getting everyone to agree
on a way forward never is, but best practices are best
shared. We must strive to keep the learnings from this
pandemic foremost in our minds and explore how
they can be applied to the future for global health.

If not for regulatory agilities,
years worth of data might have
been lost, especially for cancer
and dementia trials.
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Janis Bernat
Director, Scientific &
Regulatory Affairs, IFPMA
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The pandemic as a catalyst for
clinical trial acceleration
Industry experts are predicting major changes to the way clinical trials could be conducted in the future.

T
Rob Lenz, M.D., Ph.D.
Senior Vice President
Global Development,
Amgen

WRITTEN BY

Mark Nicholls

he clinical trial landscape
is in the midst of a vital
transformation.
Underpinning this change is the way
data is generated for development
of investigational new drugs and
therapies, remote monitoring of
patients, greater access to patient data
and inclusion of broader populations
in trials.
While COVID-19 has been a factor,
Amgen’s Senior Vice President (Global
Development) Rob Lenz, M.D., Ph.D.
believes it has been more of “a catalyst
in terms of accelerating that evolution”
rather than a key driver.
“We are in the midst of a fundamental
shift in how we generate data to
understand the efficacy and safety of
potential new medicines,” continues
Dr Lenz, who points to a “confluence
of factors” re-shaping the design and
execution of clinical trials.
Large datasets
Enabling factors include unprecedented
access to anonymised patient
data, advanced analytics and huge
increases in computational power

to interrogate large datasets,
combined with increasing openness
by global regulatory authorities to
these new approaches.
Amgen - which discovers, develops
and manufactures new drugs and
therapies – says the access to vast
amounts of real-world patient data is
offering “tremendous insights” into
understanding populations, treatments
and disease progression.
“That is critical to understand how
to design our trials in terms of what is
the right population,” explains Dr Lenz.
In the extreme, he says that can
obviate the need for placebos, by
constructing a synthetic placebo
or comparator arm, which reduces
trial time, but also makes trials more
attractive to patients as they have
a higher likelihood of receiving
a potential therapeutic.
Virtual technologies
In addition, virtual technologies
have “unburdened” patients from
the commitments associated with
participation in trials, particularly given
that many were unwilling to attend

clinics to take part at the peak
of the pandemic.
This, says Dr Lenz, created an
“almost existential crisis” in the
clinical trial landscape, causing
industry and regulatory authorities to
“pivot” to allow measures to support
clinical trials without patients having
to come to a site.
Solutions included direct shipment
of study medicine to patients; passive
collection of data direct from Electronic
Health Records and monitoring via
telemedicine and wearables.
The virtualisation of the clinical trial
has also “opened the aperture” for
broader populations to participate and
help in the trial recruitment process.
“This is the democratisation of the
clinical trial,” adds Dr Lenz.

Paid for by Amgen
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amgen.com

Designing technology with patients is helping to
improve clinical trials
Patients are playing a central role in the changing approach to clinical trials.

C
Bruce Hellman
CEO and Co-founder,
uMotif
WRITTEN BY
Mark Nicholls

loser involvement of patients
in clinical trials is showing
significant benefits in
improving research.
Technology that positively supports
patients and sites can make the
experience more enjoyable, leading
to better data.
Bruce Hellman, who runs uMotif –
a patient-centric data capture platform
for decentralised clinical, real-world,
and post-marketing research – says:
“Patients say they really enjoy taking
part. There is the dual benefit it gives
a patient, both in understanding
their condition better and being a
more active participant in healthcare
journey. They love knowing their data
is making a difference.”
Patient-centric
The company works in clinical and
real-world studies, with patientcentric technology to make it easier
for patients and sites to capture vital
research data.
Patients have been at the core of
designing the technology, which
captures a range of symptoms,

assessments, outcomes measures
and eDiaries (eCOA / ePRO), often
alongside wearables and devices
that reduce the burden on users and
ensure high levels of engagement.
Over half of drugs coming to market
use such patient reported data in their
regulatory filings. This data can also
help pharma companies explore new
indications for existing drugs, meaning
the patient role is vital.
Having worked closely with
thousands of patients with conditions
from Parkinson’s Disease to
Glioblastoma, he says: “By engaging
patients and making them feel an
integral part of the study, we find they
capture lots of data, are compliant
with what needs to be captured and
stick with the study thereby reducing
drop out.”
In one study, so much data was
captured that it ran six months
quicker than planned. Highly engaged
participants captured more data than
expected, and combined with fewer
dropouts the study team achieved
their data volume earlier.
Captured data is uploaded to the
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cloud for researchers to analyse with
Mr Hellman suggesting uMotif’s
technology is enabling them to
do their job more effectively and
more efficiently.
Decentralised trials
The uMotif platform has benefits for
trial sponsors in quicker and cheaper
research and getting drugs to market
faster. However, by allowing patients to
participate in different locations – socalled decentralisation of clinical trials
(DCT) - it is also facilitating inclusion
of more diverse patient populations
and including those who cannot attend
large medical centres to participate.
COVID-19 has sped up a change in
approach to clinical trials that was
already happening – the move from
site-centric approaches to patientcentric. Mr Hellman emphasises: “The
key going forward is to have a very
human-centric approach and to think
about how technology can help the
inevitable shift to decentralised trials
and further engaging patients.”

Paid for by uMotif
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How data has helped to transform
clinical trials during the COVID-19 pandemic
A new initiative is helping to find new and effective treatments during the
COVID-19 pandemic and increase participation in clinical trials.

D
Michael Chapman
Director of Research
and Clinical Trials,
NHS Digital

ata has been shown to have a significant impact on
clinical trial research. However, more support is
needed at key points where collected patient data
can make a real difference - to support feasibility
and planning, recruitment of the right cohort and tracking
what happens to participants’ health over time.
Back in 2019 NHS Digital, with partners from IBM,
Microsoft and the University of Oxford, set about creating
a new approach to improving the cost and speed of clinical
trials. The initiative, supported by Health Data Research
UK, created NHS DigiTrials, a new service designed to meet
the needs of clinical trialists using the wealth of routinely
collected data held by NHS Digital.
Using data to make a difference
The initiative will bring wider benefits to society by opening
up opportunities for a wider range of people to join clinical
trials, to improve the quality of data generated and ensure
safe, effective and affordable treatments are available
to the NHS.
It has been designed from the ground up with patients
and clinical trialists. We were just getting started when the
COVID-19 pandemic presented an urgent need for exactly
this type of support to clinical trials.
So far, NHS DigiTrials has contributed to 12 trials related

to COVID-19, with more being planned. Perhaps the best
known is the University of Oxford’s Randomised Evaluation
of COVID-19 Therapy (RECOVERY) trial to test potential
treatments for patients hospitalised with COVID-19.
Reducing burden on the NHS
Data from NHS Digital is used to track patient outcomes,
reducing the burden on hospital teams during the
pandemic and supporting the trial to find effective and safe
treatments. We have also supported the trial by sending
out newsletters to trial participants to keep them informed
about the results from the study.
The results of the trial led to dexamethasone being
found to help patients with severe COVID-19. The findings
suggested the risk of death of patients on ventilators was
cut by a third, while the patients on oxygen had their risk
of death cut by a fifth.
Accelerating clinical trials
Through secure and transparent use of nationally collected
patient data we can help speed up clinical trials, give more
people the opportunity to participate in research, and
translate the remarkable achievements made in response
to COVID-19 to make faster progress against other diseases.

Delivering a new
era of clinical
research in the UK
Clinical research is helping us deliver a new
generation of breakthrough treatments, with
the pharmaceutical industry currently working
on thousands of new medicines and vaccines.

T

he UK has always had a
global reputation for worldleading medical research
and does well in early phase
clinical trials. However, we could
do more when it comes to laterstage, phase III trials.
Making the UK a hub for clinical trials
This International Clinical Trials
Day is a chance to take stock; to
review what we have learned from
the incredible response to the
pandemic and see what changes we
can implement to make the UK an
even more attractive destination
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for cutting-edge, patient-centred
research in the future.
A new vision for clinical research,
launched recently by the four
governments of the UK, is a timely
blueprint for where we want to get to.
Now there are three things we must
do to make that ambition a reality.
The first is restarting research
across the UK and across all diseases,
following the devastation that the
pandemic has wrought over the
past year.
Next, we need to work collaboratively
as a sector – bringing researchers
together from academia, industry,

the NHS and the charity sector - to
transform the UK clinical research
environment with the resources to
increase levels of research beyond
pre-COVID levels.

We want to give all
patients the chance
to benefit from taking
part in research.

Jennifer Harris
Medicines Development
Policy Manager, ABPI

Putting patients at the heart of research
We need to also ensure in those
plans that we put patients front
and centre. We want to give all
patients the chance to benefit from
taking part in research, so patients
need to be involved and engaged
throughout - from designing trials
to reporting results.
Delivering so many vaccines for
COVID-19 so soon after the virus
was discovered is a testament to the
power of collaboration in clinical
research. Now we have a chance to go
further, with a plan to embed clinical
research into the health and care
system, we should take it.
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Increased role for patients
helps boost clinical trials
A shift towards decentralised clinical trials is helping gather rapid real-time
patient data to help in the development of new drugs and therapies.

P

atients are playing an
increasingly pivotal role in
clinical trials as technology
facilitates remote and realtime collection of data to support
development of new treatments.
COVID-19 has accelerated the pace
of that change and expedited a shift
towards decentralised trial models
that leverage remote data collection
technologies and processes to engage
directly with patients, rather than
in-person visits.

Paid for by
Oracle Health
Sciences

Patient-centred
Jim Streeter, Global Vice President
of Life Sciences Product Strategy
at Oracle Health Sciences, says:
“Clinical trials have become
more patient-centred. That has
been driven by new tools and
methodologies allowing for direct
access to the patient, which has
increased the amount, as well as the
frequency, of quality data collected.”
For over 20 years Oracle has
provided core products for clinical
trials and e-clinical systems to top
pharma, biotech, and CROs, as
well as emerging and mid-sized
biopharma around the globe.
Streeter says: “We are finding ways
to cater more to patients, rather than
just doctors; using tools like health
devices and accessing electronic
health records directly.” Streeter
adds: “This will bring a whole new
set of technologies to help collect and
operationalise this data.”

Working closely with its customers
to develop a deep understanding of
their needs and to help them meet the
demands of this changing landscape,
the company has developed a unified
platform that allows for the rapid
adoption of these innovations at scale.

COVID-19 has accelerated
the pace of that change and
expedited a shift towards
decentralised trial models.
Decentralised trials
There are challenges with
decentralised trials including:
keeping patients engaged and
establishing their compliance,
integrating new technologies to
track high volumes of data as well as
ensuring data reliability and quality.
“We hear the term decentralised
trials, but from my point of view, they
are just additional tools to engage
with patients to increase the type and
amount of data we get to improve
clinical trials,” he continues.
“It means patients do not have
to come in person to continue to
participate in trials. There is still the
need for adoption, but technically
advanced organisations such as
CROs, are helping to keep the
momentum going.”

New technologies
That has also seen the implementation
of artificial intelligence and machine
learning systems to process and
analyse the massive amounts of 24/7
data generated from mHealth devices
such as mobile phones, patient apps
and wearables.
“I think we are going to get a lot
more realistic data – currently when
patients visit a doctor it is a single
point in time, and all we are seeing
is that window but as we expand out
into these bigger windows of data,
we get to see what is happening on
a daily basis.”
Personalised medicine
Streeter says patients will want
options for clinical trials; some will
use hand-held devices, while others
may still prefer face-to-face visits.
That flexibility may initially increase
the cost of trials but over time that
will come down as AI helps the
understanding of the data.
“By giving patients a choice, more
patients will enrol in clinical trials
and stay enrolled,” he says. “Patients
want to engage more, and they want
to help us get drugs to market faster.
We have learned a lot from patients
over the last year. And patients have
learned a lot too.”
Not only will this new dynamic
help bring drugs to market faster,
it will help terminate ineffective
drugs quicker and lead to more
personalised medicine in the future.

James Streeter
Global Vice President
of Life Sciences
Product Strategy,
Oracle Health Sciences

WRITTEN BY
Mark Nicholls

Read more at
oracle.com/future
ofclinicaltrials

We hear the term decentralised
trials, but from my point of view,
they are just additional tools to
engage with patients to increase
the type and amount of data we
get to improve clinical trials.
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Putting patients at the
heart of clinical research
The UK stands at an inflection point to accelerate change
and strengthen our clinical research capability.

I

n March 2021, the Government set out its vision to
create a more efficient, patient-centred, pro-innovation
and digitally enabled clinical research environment.
The MHRA, working with partners across the UK
research ecosystem, is actively supporting this vision,
which is centred around five overarching themes:

Dr Martin O’Kane
Clinical Trials Unit
Manager, Medicines
and Healthcare
products Regulatory
Agency (MHRA)

•
•
•
•
•

Clinical research embedded in the NHS
Patient-centred research
Streamlined, efficient and innovative research
Research enabled by data and digital tools
A sustainable and supported research workforce

Efficient design, approval and delivery of research
Through our scientific advice and outreach activities, we
have facilitated approval of trials with innovative protocol
designs, resulting in a doubling of these trials from 19 in
2019 to 42 in 2020 (14 of which were COVID-19 trials).
As well as supporting innovative designs, we have
been streamlining the approvals process with colleagues
from the UK research ethics services by developing a
single application for joint regulatory and ethics review,
reportedly reducing trial set up times by 30%. The
MHRA Clinical Practice Research Datalink (CPRD) is also
facilitating efficient delivery of trials via an innovative
service to efficiently locate patients across the UK who are

potentially eligible for a clinical trial and hence
accelerate recruitment.
Incorporating the patient voice and improving diversity
Patient involvement needs to be at the heart of drug
development and clinical trials, we recently launched
a programme to ensure that pharmaceutical companies
and research teams incorporate the immense value of the
patient voice. Support for decentralised methods of trial
conduct will enable delivery of trials where the patients
with the greatest need are located by helping to “bring
the trial to the patient.”

Dr Kirsty Wydenbach
Expert Medical
Assessor, Medicines
and Healthcare
products Regulatory
Agency (MHRA)

Patient involvement needs to be at the heart
of drug development and clinical trials.
We are documenting where there is evidence of
patient involvement in clinical trial applications. When
licensing submissions for new active substances and new
indications are received, the applicant company will be
expected to show evidence of the ways in which patients
were engaged in the drug’s development and the impact
this has had.

Why research transparency
is everyone’s business
Everyone involved in clinical research has responsibility to ensure it’s open
and transparent. Transparency has never been more crucial in research.

I
Juliet Tizzard
Director of Policy and
Partnerships, Health
Research Authority

n March 2020, as the first urgent
public health studies began, it
became clear that research would
be central to our response to the
pandemic. As an organisation, we
knew that public visibility about what
COVID-19 research was underway
would be crucial.
Since then, we have been publishing
information about new COVID-19
clinical trials within three days of their
approval. Researchers designing new
studies to prevent, diagnose and treat
the disease could see research already
underway in the UK, all in one place,
and build on it.
Transparency improves research quality
Making information about new
clinical trials public helps to avoid
duplication of effort and to foster
collaboration. But the benefits of
research transparency reach far
beyond researchers. Transparency
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is also essential for health and care
professionals. It helps to improve the
quality of research and allows them to
embed research evidence into everyday practice.
Understanding the results of
studies and trials is important for
participants too. It acknowledges
their contribution and encourages
more people to take part in research.
Ultimately transparency builds
trust and accountability. Knowing
about findings helps people to make
informed choices about their health
and care and engages them
as potential research participants
in the future.
A coalition to increase transparency
Last summer, with those early
COVID-19 trials already informing
treatments for the patients who were
most unwell, we launched Make It
Public, an ambitious new strategy to

increase research transparency.
A coalition of partners across the UK,
Make it Public, makes a commitment
to ensure that trusted information
from health and social care research
studies is publicly available for the
benefit of all, by making transparency
easy, making it the norm and by
making information public.
As the UK’s research portfolio
recovers from the pandemic, we’re
here to make that public too. We’re
making sure that clinical trials are
always registered and that researchers
report their results in a timely way.
We’re also strengthening guidance, so
researchers have more support to meet
their transparency obligations. The
one million participants of COVID-19
trials, all who went before them and
those who will be offered the chance to
take part in innovative studies in the
future, deserve it.
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Why global
clinical trials
require more
aligned regulation
Demands for global regulatory alignment in the clinical
trial space have been brought sharply into focus in recent
years, particularly against the backdrop of the COVID-19
pandemic.
Ginny Beakes-Read
Executive Director,
Global Regulatory &
R&D Policy, Amgen
WRITTEN BY

Mark Nicholls

Dr Jörg Täubel
Scientific Lead,
Richmond Research
Institute

Clinical trials sit at the heart of therapeutic development and new
medicines, ensuring they are conducted safely remains paramount.

R

W

hile regulators have a common responsibility
to ensure that clinical trials are executed
ethically, effectively and safely, different
approaches may exist in different countries.
But as clinical trials recruit from a broader patient base,
facilitated by remote technologies and a shift towards
decentralised trials, the need for closer global regulatory
alignment has fallen under scrutiny.
Ginny Beakes-Read, Executive Director (Global
Regulatory & R&D Policy) at Amgen says: “When you
have many different regulatory approaches, it makes it
challenging to execute global clinical trials and, therefore,
get products to patients effectively and efficiently.”
Regulatory alignment
According to Ms Beakes-Read, to achieve the potential
of innovative clinical trial designs, and of innovative
trial approaches – such as hybrid or decentralised trials
– we need to have more global alignment of regulatory
expectations, still anchored in the principles of mitigating
risk to participants and maintaining trial data integrity.
Although regulatory authorities may adopt different
approaches based on unique needs of their populations,
there is a pressing need to understand where the regulatory
process can be more closely aligned, she says, with more
progress needed in this area. For example, with respect
to whether alternative methods of obtaining informed
consent are permitted, we found that some regulators
allow it, some require advance notification or approval
and some have not yet addressed the issue.
The pharmaceutical industry acknowledges that
regulators are working to better align approaches and that
regulatory flexibilities during the COVID-19 crisis delivered
learning points as a foundation for modernising clinical
trial conduct. This includes greater use and regulatory
acceptance of digital tools, decentralised approaches,
telemedicine and modern statistical methods.
“The pandemic was a natural experiment we had to go
through, and we can use that to galvanise our forwardlooking thinking, about how we plan trials for the future
and modernise the regulatory system,” she continues.
“We have learned, but we also need to eliminate barriers.”

Paid for by Amgen

Read more at
amgen.com/science/
clinical-trials

Patient safety
is pivotal in
phase I trials

obust design of phase I
clinical trials is critical to
ensure patient safety during
the process of developing
new therapies and drugs.
This is particularly important when
potential new treatments move into
first-in-human studies in phase I
before conducting more detailed
phase II and phase III patient studies.
Dr Jörg Täubel, Scientific Lead at
the Richmond Research Institute, says
robust trial protocols are crucial at
this stage to ensure
patient safety.

adaptive protocols, may mean fewer
research participants are needed
for the study.

Improving trial design
The Richmond Research Institute
is dedicated to understanding
and improving the safety of
pharmaceuticals, with a particular
focus on cardiac health, diabetes,
liver disease and more recently
COVID-19 research.
Dr Täubel says better stratifying
groups of patients
who are testing
medications is an
Risk management
area of specialty,
It
is
very
important
to
Ensuring that
and represents
all relevant nonprogress on the
fully understand the
clinical data from
path of personalised
mode of drug action and medicines.
animal models and
in-vitro testing are
The institute also
the safety aspects before
available supports
has an interest in
first-in-human trials.
risk management in
improving trial
phase I clinical trials
design to include
and enables participating patients to
population groups that may not
be fully informed of those risks.
normally participate in studies to
Dr Täubel says: “It is very important
make such trials more relevant and
to fully understand the mode of drug
inclusive to different groups, he
action and the safety aspects before
adds. “We are committed to studying
first-in-human trials. Armed with this
under-researched areas to help make
knowledge first in human trials can be
medicines safer for diverse patient
conducted within the target patient
populations.”
population which will maximise the
Written by Mark Nicholls
data yield.”
Robust risk management strategies
need to be in place to ensure patient
trials are as well managed as trials in
Richmond
healthy volunteers where we already
Paid for by Richmond
have very sophisticated processes.
Research
Research Institute
Data yield must be maximised, with
Institute
the optimum numbers of patients
enrolled. Careful consideration
of the data collected, particularly in

Shared experience
Ms Beakes-Read believes there is a will to move forward
in further aligning regulatory approaches, but that there
is still a long way to go. In the meantime, trade associations,
consortia and companies are sharing experiences to help
establish a way to move forward collectively.
“Building on the experience from the pandemic will
help us to shape modernised clinical trial approaches
and to promote clinical trial innovation,” she adds. “For
the regulators, it is about how they can help contribute to
sustain or empower and catalyse this potential innovation.
It is about education, discussion and awareness.”
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Progressing clinical
trials during the
COVID-19 pandemic
Sarah Beeby
Clinical Research
Consultant, on behalf
of the Clinical &
Contract Research
Association (CCRA)

The pandemic has made everyone reconsider
how they conduct clinical research.

T

he use of remote consent,
off site monitoring, ePro
and other technologies
had already started to
make an impact in how we assess
new therapies. The pandemic
has accelerated the uptake
of technologies and creative
approaches, which has increased
the engagement of patients and
allowed trials to be conducted
in the community.
Use of video calls for daily monitoring
Some technology such as the
“Zoom” communication platform,
unknown by many 18 months
ago, has now become the normal
way of communication and has
been successfully implemented to
maintain oversight of remote or
hybrid trials. The daily Zoom calls,
to observe dosing, monitor adverse
events and support patients, have
been welcomed and have enabled
timely completion of successful,
community-based trials.
The risk-based approach
Alongside technology
implementation, the introduction
of a risk-based approach has led to
significant changes in processes,
procedures, documentation and
facilities. This is particularly useful
in early phase or non-remote
studies, where ensuring COVIDsecure environments in accordance
with COVID-19 guidance was
essential. For on-site trials, general
controls were implemented for
staff, contractors and clinical trial
participants. Ongoing oversight
ensured the continued evaluation of
requirements including changes in
government guidance, local infection
rates and local NHS ICU bed capacity
and updates to procedures.
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Ensuring better patient
outcomes through
decentralised trials

The pace of change and
adaptation has shown what
is possible and shone a
spotlight on the need for
enhanced data sharing and
optimisation capabilities
and technologies.
Keeping priority research on track
The MHRA and HRA supported
the rapid approval of COVID-19
studies and ensured timelines were
maintained for all other priority
research. Hopefully, the extension
of the fast-track pilot will continue
to improve review timelines across all
phases of research moving forward.
There have been many benefits to
clinical research over the past year,
even in a challenging environment.
Clinical trial participants and the
wider community have a greater
awareness of and, in some instances,
an improved experience of clinical
research.
The pace of change and adaptation
has shown what is possible and shone
a spotlight on the need for enhanced
data sharing and optimisation
capabilities and technologies. CCRA
members have played a key part
in this innovation and adoption,
now we all have an opportunity to
share experiences, develop best
practice and collaborate to maintain
momentum for all clinical trials.
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The global COVID-19 pandemic has created a fundamental shift in the way we
run clinical trials, this momentum could help change the future of research.

T

he rapid outbreak of COVID-19
thereby certifying the validity of the
presented unprecedented
data that helps to affirm the safety
global challenges. The eyes of
and efficacy of the drug or vaccine
the world were on our industry
being tested. Actively progressing
as we mobilised to help develop new
decentralised and hybrid trials will
diagnostics, vaccines and treatments
enable the democratisation of clinical
in response to the crisis.
trials, increasing access to more
We witnessed unparalleled
patients and the inclusion of more
collaboration and speed of response
diverse populations.
from biopharma, CROs, tech
companies, sites, investigators and
Improving the validity of outcomes
regulators. As a collective, we pivoted
By focusing attention on areas such
to adapt the ongoing portfolio of
as DCTs going forward, we can shift
clinical trials and initiated trials that
clinical development towards a less
would quickly and
centralised model
effectively prove the
that encourages
new vaccines and
the involvement
treatments were safe
of patients and
and effective.
fundamentally
Actively progressing
The innovation,
improves how we
decentralised and hybrid trials
agility and resilience
conduct clinical trials
will enable the democratisation
in advancing vaccine
to ensure better and
of clinical trials, increasing
and treatment
more valid outcomes.
access to more patients and
programs rapidly
I am optimistic
provides a blueprint
the pandemic will
the inclusion of more diverse
for improving the
be a significant
populations.
efficiency and
turning point in the
output of clinical
way clinical trials
development going forward. We now
are understood and embraced by
need to maintain the pandemicthe public and in our ability to build
inspired momentum and not fall back
further efficiency into the clinical
into old practices.
development process.
We have a great opportunity to apply
Adopting decentralised trials
the experience gained and build on
One notable area of opportunity going
what we have achieved over the last
forward is the accelerated adoption
year, helping us deliver on the industry
of decentralised clinical trials (DCT)
mission to bring treatments and
and the use of remote monitoring to
devices to patients faster. Let’s take it!
support the collection and verification
of study data. This approach enables
a more patient-centric approach to
trials allowing a less burdensome
Dr Steve Cutler
patient experience, using technology
Chair, Association
which now has the power to objectively
of Clinical Research
measure many key study data points.
Organizations (ACRO)
Clinical teams can also review
accumulating data remotely online,
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Keeping phase I
clinical trials running
safely during a pandemic

The majority were detected before
dosing and were replaced by reserve
subjects. Only 0.72% of all those
we tested were COVID-positive,
compared to Belgium’s peak of 29.2%
in November – with this rate still
languishing above 8%.

The pandemic has profoundly reshaped life as we
know it. Over the past 12 months, many offices largely
transitioned to remote working. However, for those
conducting phase I clinical trials, this simply wasn’t
possible and adaptive measures had to be enforced.

A
Katrien Lemmens, MD
Medical Director CPU,
SGS

fter the first lockdown was
announced in March 2020,
as an organisation, we set
about devising a strict
COVID-19 risk mitigation plan.
This allowed us to resume our
phase 1 trials as quickly as possible
– a plan still in place a year later.
Tackling infection rates
All wards, offices and other areas had to be redesigned in order
to apply 1.5m social distancing
measures at all times. This meant
a reduction in total bed capacity
and limited our on-site monitoring
capabilities. Sanitising alcohol gel
and face masks were introduced en
masse, which quickly became a part
of the staff ’s daily routine.

Our PCR testing strategy was
a valuable tool in tackling peaks
in overall infection rates. Between
June 2020 and April 2021, over
2,000 volunteers were screened
and only 20 positive cases occurred.
Upon admission, all volunteers
were tested for SARS-CoV-2 with
an onsite PCR and the results were
available within the hour. If a
volunteer ever developed COVID-19
symptoms throughout their stay,
further tests were immediately
conducted. Symptomatic members
of staff, or those who had close
contact with patients displaying
symptoms, were also tested. This
procedure was reinforced by a
decision flowchart that was clearly
displayed in each ward.
Our PCR testing strategy was a
valuable tool in tackling peaks in
overall infection rates. Between
June 2020 and April 2021, over 2,000
volunteers were screened
and only 20 positive cases occurred.

Rethinking data quality
best practice in the
era of decentralised
clinical trials
Pandemic-related disruptions have accelerated much-needed change in clinical operations,
but this change has been accompanied by questions about data collection and data quality.

I
Stacy Weil
Senior Vice President,
Clinical Data Operations,
Premier Research

n a recent survey commissioned
by Oracle Health Sciences, more
than 75% of industry respondents
indicated that limitations in
patients’ ability to attend on-site
visits sped up their adoption of
decentralised clinical trial (DCT)
approaches. This momentum behind
DCTs has, however, raised concerns
among sponsors about how to collect
data remotely while ensuring data
reliability and quality.
Understanding challenges to data
quality in DCTs
Challenges related to data accuracy
and quality are intrinsic to clinical
research. With traditional paperbased methods, manual entry of
information from the electronic
health record into the electronic data
capture system creates the risk of
transcription errors. The collection

Paid for by
SGS Health Science

of paper-based patient-reported
outcomes (PROs) comes
with concerns about recall bias
or missing data.
The use of apps, electronic patientreported outcomes (ePROs) and
wearable devices may increase patient
convenience, provide real-time data,
and reduce site burden. Still, it may
also require different approaches for
collecting and managing data and
complying with evolving regulatory
guidance. Implementing technologies
such as eConsent may involve
additional training and technical
considerations.
Ensuring data quality in an
evolving landscape
In this evolving clinical trial
landscape, risk-based quality
management (RBQM) is more
relevant than ever. RBQM is an
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Returning to a new normal
While these strict rules certainly
posed a significant challenge, our
stringent preventative measures
and rigorous testing limited the
pandemic’s impact on our phase
I trial activity. With vaccination
rates steadily increasing and all our
staff now having been vaccinated,
we’re cautiously optimistic about
returning to a semi-normal state
of affairs during the final quarter
of 2021. We will be moving into our
brand-new building in September,
which will further increase our total
bed capacity.

Read more at
sgs.com/cro

approach to prospectively identify
and manage risk across the entire
lifecycle of a study—and across
all roles—to improve clinical trial
quality and outcomes. The process
of implementing RBQM focuses on
examining the objectives of the trial,
defining critical factors to achieving
those objectives, then creating a plan
to prevent risks to those factors from
negatively impacting outcomes.
RBQM technologies are systems
designed to proactively protect
against potential threats, both known
and unknown. When appropriately
implemented as part of a clinical trial,
RBQM technology provides robust
control for early risk detection and
prevention. Continual risk monitoring
can lead to earlier clarification
and mitigation of problems and
even identify issues that might not
otherwise have been detected.
Enabling the shift to DCTs
Adoption of DCT approaches can
benefit patients, sites and sponsors
alike. Successful implementation of
these approaches requires careful
consideration of the regulatory
guidance, processes, and technologies
necessary to ensure data quality
and manage risk. This is a crossfunctional, multi-stakeholder
effort that may lead to the added
downstream benefits of increased
patient engagement, enhanced data
quality, improved safety, reduced
site burden and a higher likelihood
of trial success.

Paid for by
Premier Research

Read more at
premierresearch.com
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Maximising the return on
investment in clinical research
Clinical studies are always expensive and time-consuming but only sometimes yield insights that
improve health and well-being. Implementing best practices in design, analysis and communication
can help researchers get the most out of their hard work.

T

he purpose of clinical research in global health
is to generate knowledge that improves and saves
lives. However, good intentions aren’t sufficient.
It takes a lot of specialised expertise in trial
design, data analysis and scientific communication
to conduct studies that have an impact.

Dr Dan Hartman
Director, Integrated
Development, Bill
& Melinda Gates
Foundation

The paradox of “uninformativeness”
In fact, a significant minority of studies end up
“uninformative”; in other words, despite their cost
in money and time, they don’t reveal anything that
advances the field.
Studies can be uninformative for many reasons,
including asking questions that have already been
answered, they’re conducted in a geography where
the questions they ask cannot be answered, or, most
commonly, they don’t enrol enough participants to be
statistically significant.
A recent study of thousands of COVID-19 drug trials found
that only 5% of study arms were adequately powered.
Maximising viability of results
As an organisation, we have funded hundreds of clinical
studies over the years. These trials routinely cost $15 million
or more, and more than a few have ended without usable

results. The opportunity cost of spending $15 million and
several years on research that isn’t valuable is unacceptable.
Therefore, we recently pored over the academic literature
about “uninformativeness” and identified evidence-based
best practices in three areas:
• Design: Ask the right questions in the right way so the
data can lead to answers.
• Analyze: Plan how to crunch the numbers so that the data
does lead to answers.
• Communicate: Tell the people who matter (like
policymakers and doctors and nurses) about the answers
so that they can respond appropriately.

Dr Thea Norman
Senior Program
Officer, Integrated
Development, Bill
& Melinda Gates
Foundation

Based on these best practices, the Design, Analyze,
Communicate (DAC) programme was created. Now, in
partnership with the Global Health Network, we are making
DAC’s resources publicly available at the DAC Trials Hub.
Clinical researchers want to make people’s lives better.
These best practices and other tools on the Hub can
increase the likelihood that they actually do.

Decentralised clinical trials,
the future of clinical research
The COVID-19 pandemic has been a catalyst for change which has led us to revisit the way we conduct
clinical trials. As a result, there is now a greater variety of approaches with proven value for patients.

T
Violeta Georgieva
Manger, Legal Affairs
and Healthcare,
EuropaBio

raditional clinical research
is conducted through the
centralisation activities at
a clinical trial site such as
a physician’s clinic, hospital and
laboratories. Patients taking part
in clinical studies visit trial sites
to meet their treating doctor for
progress monitoring and to report
any side effects.
With COVID-19, people’s
willingness and ability to visit
a hospital for non-COVID or
emergency reasons diminished.
Many patients participating in
clinical trials were classified as
vulnerable and advised
to self-isolate.
Ensuring continuation of trials
Clinical trials needed to carry on to
ensure patients’ access to potentially
life-saving innovative treatments
and collection of valuable data.
Patient visits were often replaced by
video or telephone consultations,
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investigations undertaken at local
labs, nurses paying home visits
for assessments and medication
delivered at home. Such trials,
delivering procedures and
interactions directly to the patient,
are often referred to as “decentralised
trials” because the physical
research site no longer serves as a
centralisation of efforts.
The necessary technology
was already available before the
pandemic, but there was hesitance
due to lack of familiarity with
use of remote features in clinical
research. COVID-19 had a catalysing
effect. The breadth and diversity
of the experience gained is now
vast - different types of trials,
investigational drugs, investigators
and sites in a relatively short amount
of time. The research site maintains
the same high level of oversight of
the patient, quality of trial conduct,
and data quality and security.

Changing future policy
This wealth of experience can inform
regulatory policy for the future.
Digital and remote technologies
have an equalising effect in terms
of opportunities for patients to take
part in clinical research and access
innovative treatments, whether
they live close by or further away
from specialist hospitals or centres
of clinical excellence. Investigators
who may have been unable to
participate in a trial that required use
of a physical site may now be able to
engage in research.
We have never been more
digitalised and technologically savvy
– hence why this is the time to fully
embrace technological innovation in
the conduct of clinical research.
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Clinical trials are designed to deliver outcomes - whether
positive or negative. We should continue to modernise and
look for methods that deliver results more efficiently and
effectively without sacrificing quality, efficacy or safety.
~ Janis Bernat, Director, Scientific & Regulatory Affairs, IFPMA
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Actively progressing decentralised and hybrid trials will
enable the democratisation of clinical trials, increasing access
to more patients and the inclusion of more diverse populations.
~Dr Steve Cutler, Chair, Association of Clinical Research Organizations (ACRO)
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