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Was it a lab leak in Wuhan, China the spark that lit the fuse on the COVID-19 virus? Debate about the origin of the 
virus that causes COVID-19 have been at the forefront of the global consciousness since the first reported cases. Early 
on, whispers of a potentially engineered virus quickly grew to a roar and fueled speculation that China was behind the 

pandemic. In February 2020, 27 public health scientists published a letter in The Lancet disputing the lab leak theory. “The rapid, 
open, and transparent sharing of data on this outbreak is now being threatened by rumors and misinformation around its origins,” 
wrote the authors, who all declared no competing interests in their disclosures as recommended by the International Committee of 
Medical Journal Editors. “We stand together to strongly condemn conspiracy theories suggesting that COVID-19 does not have a 
natural  origin.”
     Fast forward to June 2021. The Lancet published an addendum to the February 2020 letter with revised disclosure statements from 
virologist and investigator Peter Daszak, one of the 27 authors. Daszak noted that his remuneration is paid solely in the form of a sal-
ary from EcoHealth Alliance, a New York-based nonprofit research foundation of which he is president. The company has reportedly 
worked directly with Wuhan laboratories and funded research at China’s Wuhan Institute of Virology. Additionally, reports have 
uncovered financial ties between Google and EcoHealth Alliance. This comes after accusations that the tech giant was censoring lab 
leak “conspiracy theory” stories in its search results. Google’s health lead, David Feinberg, countered by saying Google is simply taking 
steps to protect users from unverified information. Are these coincidences or not? It’s unclear. 
     The questions extend beyond origin theory, though. With the US Food and Drug Administration’s green lighting of vaccines for 
adolescents and young adults comes hesitation over long-term effects: What is the effect on fertility? Do the vaccines cause heart 
inf lammation? Robert Malone, an mRNA researcher, appeared on television recently, expressing strong concern over the risk-benefit 
analysis of vaccination for young adults, and the Centers for Disease Control and Prevention’s Advisory Committee on Immunization 
Practices recently met to discuss instances of myocarditis or pericarditis in people aged 30 and younger who have received an mRNA 
COVID-19 vaccine.
     We may never know what triggered the global pandemic that has claimed more than 3.8 million lives. And we won’t know the long-
term effects until enough time has elapsed. What we do know is the strength and collaboration of the scientific community allowed us 
to regain some semblance of normalcy. That, right now, will have to be the only answer that matters. Thank you for reading.

Mike Hennessy, Sr
CHAIRMAN AND FOUNDER

MJH LIFE SCIENCES

QUESTIONS LINGER AROUND 
COVID-19 ORIGIN
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Lisa Henderson
Editor-in-Chief

Sponsors [should] 
validate the systems 

of those they are 
partnering with to 
ensure the security 
of all cloud systems

Cyberattacks: It’s 
Not “If,” But When
Our main feature this issue is about the fu-

ture challenges for clinical trials. The ar-
ticle focuses on adaptive trial design, trial 

designs using synthetic control arms, increased use 
of biomarkers, increased use of technologies and 
data sharing, and increased value creation in Phase 
I and Phase II. All of these will help future proof  
the industry.

And our contributor did highlight some of the 
barriers to these progressive goals, whereby risk 
aversion among sponsors, and education for the 
general public and healthcare practitioners about 
clinical trials, would go a long way.

But there is one aspect of not only clinical tri-
als, but all of pharma, healthcare and every other 
industry, that is a consistent threat to the future. 
And that is cyberattacks. We edited out the cyberat-
tack discussion in the originally submitted article 
because it’s such a larger discussion, we didn’t want 
to confine it to a mere mention for the future of the 
industry. However, we aren’t taking a deep dive on 
the topic until early next year, so this is just a toe dip. 

Ken Getz, regular contributor to Applied Clinical 
Trials, Deputy Director & Research Professor Tufts 
Center for the Study of Drug Development, and 
founder of CISCRP, noted that cyber piracy “is a 
huge concern, especially with how valuable data 
is. More and more steps will be taken to protect 

against cyberattacks.” Brigid Flanagan, founder of 
Oriel Research Services, Ltd., a clinical operations 
consultancy based in Ireland, noted a recent large 
breach in the Irish Health System two months ago. 

“Radiology was the worst hit. Physicians are manu-
ally writing down orders, and walking them to the 
lab, it’s been a nightmare.” And it all happened 
with one employee clicking on a bad link. 

Flanagan suggests that sponsors validate the sys-
tems of those they are partnering with, and ensure 
the security of all cloud systems. As for wearables 
that collect personal information: “If patients are 
using their own phones, that can tell [the cyberat-
tackers] where a person is located.” She advises her 
clients in the EU not to let participants use their 
own phone for this reason. 

This link (https://bit.ly/2VoCTWi) from 
the Center for Strategic and International stud-
ies outlines significant cyberattacks in the past 
15 years, mostly on a governmental level. How-
ever, clinical trials specifically, and healthcare in 
general, is not immune, as noted in this article                       
(https://bit.ly/2TW57HE). 

For most companies, balancing IT budgets to 
both advance digital transformation as well as cy-
bersecurity protections can be difficult. For that 
reason, it’s been noted that IT security could be 
moved its own department.

https://bit.ly/2VoCTWi
https://bit.ly/2TW57HE
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WASHINGTON REPORT

Jill Wechsler
Washington 

Correspondent

NEW “CURES” BILL AIMS 
TO ADVANCE R&D, DRUG 
DEVELOPMENT
An updated version of legislation to modernize 
clinical research policies and FDA expedited ap-
proval pathways is circulating on Capitol Hill in 
anticipation of gaining approval in the coming 
year. The latest “Cures 2.0” draft released by 
Reps. Diana DeGette (D-Colo.) and Fred Upton 
(R-Mich.) also supports the creation of the Biden 
administration’s proposed Advanced Research 
Projects Agency for Health (ARPA-H) to accel-
erate research on cures for devastating diseases 
such as cancer, diabetes, Alzheimer’s and more. 

The proposal builds on the initial 21st Cen-
tury Cures legislation, which was developed on 
a bipartisan basis by DeGette and Upton in 2015 
and aims to further improve how new critical 
treatments are tested and delivered to patients. 
The Cures 2.0 measure has been under discus-
sion for several years and currently is in the 
form of a “discussion draft” that is open to revi-
sion and addition by fellow lawmakers. A final 
measure could be included in upcoming federal 
budget legislation or in the bill needed in 2022 to 
reauthorize FDA user fee programs.

Provisions in the current draft address interest 
in advancing diversity in clinical trials, expand-
ing digital health, further utilizing real world ev-
idence (RWE) in clinical trials and post-approval 
studies, and enhancing FDA oversight of cell and 
gene therapies. There are grants to support novel 
clinical trial designs and other drug development 
innovations, but many provisions merely instruct 
FDA to issue reports or participate on advi-
sory panels, without making signif icant policy 
changes. And under the “something-for-every-
one” approach, the legislation would provide $25 
billion to support research at independent insti-
tutions, universities and public laboratories to 
“continue their work on thousands of federally-
backed projects.”

A section that may gain more attention aims 
to facilitate the completion of post-approval 
studies for new drugs granted accelerated ap-
proval. The approach here is to authorize 
broader use of clinical evidence, patient regis-
tries and other sources of RWE to satisfy post-
marketing commitments, a policy already in ef-
fect for regenerative medicine advanced therapy 
(RMAT) products. But the ongoing controversy 
over FDA’s recent accelerated approval of Bio-
gen’s Alzheimer’s drug has raised concern about 

the timing and scope of evidence to confirm the 
benefits of this very expensive drug with uncer-
tain health gains, and this provision is likely to 
be expanded to consider broader accelerated 
approval issues.

The draft bill also addresses the need for 
manufacturing information to advance expe-
dited development and review of breakthrough 
drugs, particularly cell and gene therapies. The 
legislators call for FDA to publish new guidance 
on standards and data on chemistry, manu-
facturing and controls (CMC) to support such 
applications. The sense is that FDA already has 
provided much guidance on what clinical safety 
and eff icacy testing is required for innovative 
products, but a remaining barrier to expedited 
approvals may arise from uncertainty over what 
CMC information is needed during develop-
ment and for initial approval, and what can be 
provided postapproval. Draft guidance is due in 
six months and should consider the benefits of 
requiring more manufacturing information early 
compared to risks of delaying patient access to a 
needed treatment.

More controversial is a proposal supporting 
the establishment of additional FDA Centers of 
Excellence. The success of the agency’s Oncol-
ogy Center of Excellence (OCE) to shepherd 
promising, though risky, cancer treatments 
through product development, testing and ap-
proval has spurred interest among a range of 
patient disease groups to gain similar priority 
treatment for new therapies for rare diseases and 
neurological conditions, among others. How-
ever, FDA off icials are not enthusiastic about 
siphoning off resources for additional centers, 
and OCE director Richard Pazdur recently em-
phasized the need for a clear scientif ic basis 
plus added resources to actually advance R&D 
through such entities. 

The broader Cures bill also looks to advance 
public health by expanding diagnostic testing, 
vaccine development and preparedness for future 
pandemics. A more immediate need is to iden-
tify individuals with “long COVID” in order 
to ensure care of these patients and to further 
medical research on diagnostics and therapeutics 
in this area. The measure supports establishing a 
national testing and response strategy for future 
disease outbreaks, with programs to help rare 
disease patients deal with public health emergen-
cies and to educate all Americans on the impor-
tance of vaccines and immunization programs.
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EU REPORT

Peter O’Donnell
Brussels 

Correspondent

HERA, A MATRIACH’S DEVICE 
TO SAVE EUROPEANS 
FROM THE NEXT COVID
The cavalcade of European Union initiatives 
on health continues unchecked. Early in Sep-
tember, the European Commission’s president, 
Ursula von der Leyen, is scheduled to propose 
yet another plan to “get ahead of the curve” in 
protecting European citizens against infections. 
The European Health Emergency Prepared-
ness and Response Authority is designed to up 
the EU’s game in bio-defense preparedness by 
bringing together science, industry and public 
authorities in response to major health challenges 
like COVID-19. This is intended to provide “a 
permanent structure for risk modeling, global 
surveillance, technology transfers, manufactur-
ing capacity, supply chain risk mapping, f lexible 
manufacturing capacity and vaccine and medi-
cine research and development,” according to the 
Commission. And von der Leyen’s project is to 
be known as HERA–which may amuse lovers of 
Greek mythology, who will be familiar with the 
vengeful matriarch of that name.

HERA is one of the remedies that von der 
Leyen has envisaged for the “structural weak-
nesses and market failures in our foresight, pre-
paredness and ability to respond coherently, rap-
idly and appropriately to protect our citizens 
from health crises.” It will be a dedicated Euro-
pean authority to strengthen the EU’s response 
capability for new and emerging cross-border 
threats, portrayed as something of a European 
counterpart to the US BARDA.

The mission will be to enable the EU and its 
member states to rapidly deploy the most ad-
vanced measures in the event of a health emer-
gency, by covering the whole value chain from 
conception to distribution and use, engaging both 
the public and private sectors. At the end likely to 
be of most interest to readers of ACT, it will “sup-
port the development of cross-cutting technolo-
gies and solutions sustaining multiple potential 
future threat responses (e.g. vaccine platform 
technologies, or the application of digital tools 
and artif icial intelligence) as well as the devel-
opment of specif ic countermeasures, including 
through clinical trials and data infrastructure.”

It will also undertake horizon scanning to 
anticipate specif ic threats, identify promising 
potential countermeasures and relevant under-
pinning competences. And in practical terms it 
will monitor and pool production capacity and 

development facilities, raw material requirements 
and availability, and ensure that supply chain 
vulnerabilities are addressed. That will extend to 
ensuring sufficient production capacity, as well as 
arrangements for stockpiling and distribution.

Already von der Leyen has used the HERA 
label to marshal the pharmaceutical industry in 
Europe into combining its capacities to combat 
the COVID-19 pandemic. She set up the ‘HERA 
Incubator’ in February this year “to prevent, 
mitigate and respond to the impact of the virus 
and its variants.” She has been personally in-
volved in getting CEOs round the table with her 
key subordinates in a bid to counter the delays, 
disruptions and bottlenecks that characterized 
the early EU responses to the pandemic–and that 
led to criticism of her management. The incuba-
tor has brought together researchers, biotech 
companies, manufacturers, regulators and public 
authorities to monitor variants, exchange data 
and cooperate on adapting vaccines. And it is 
working towards the ‘EU FAB’ project, a network 
for single or multi-user, single or multi-technology 
emergency response production capacity for vac-
cine and medicine manufacturing at the Euro-
pean level. This will in due course become one of 
the central assets of HERA.

The activity within the incubator has been 
focusing on detecting and analyzing new variants 
of the virus, supporting development of vaccines 
against resistant new variants, and preparations 
for producing them at scale and speed. As part 
of the drive, the Commission is funding new 
research projects to speed up approval processes 
and ramp up production. Support for companies 
working on the adaptation of vaccines or develop-
ment of new vaccines includes facilitating clinical 
trials with the launch of an EU-wide network of 
clinical trials, and backing new technologies to 
develop adapted or new vaccines. To accelerate 
approval of adapted vaccines, the incubator is ex-
ploring the introduction of emergency authoriza-
tion of vaccines at EU level, providing guidance 
on data requirements, and supporting research to 
include children in clinical trials. And the incu-
bator is helping speed up certification of new or 
repurposed manufacturing infrastructures. “The 
pandemic has shown us three things: We have 
to act early. We have to invest at large scale. We 
have to partner up”, said von der Leyen, summa-
rizing the core tasks of the HERA incubator.

Just before Europe’s still almost religiously-
observed summer break, the first meeting of the 
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HERA incubator’s expert group on COVID 
variants and treatments held its first discussions. 
“With our new group of variant experts, we are 
improving the HERA incubator’s radar screen 
and warning system,” said von der Leyen’s chief 
health off icial, Stella Kyriakides. The group’s 
contributions “will help us better identify, under-
stand and anticipate variants and will guide us in 
our work to develop countermeasures,” she said.  
It will also propose selection criteria for a list of 
10 promising treatments for COVID as part of 
the EU’s therapeutic strategy.

But that summer break for many EU off i-
cials–and most of the Brussels bubble–is not be-
ing observed by the virus. The World Health 
Organization and the European Centre for Pre-
vention and Disease Control joined forces as the 
annual exodus began, to warn that  “in much of 
the European Region efforts must be reinforced 
to prevent transmission.” The Delta variant “is 

spreading quickly across Europe and has now be-
come the dominant strain,” it said. WHO’s direc-
tor general for Europe, Hans Kluge, made clear 
“we are far from out of the woods in terms of the 
pandemic ending,” and EDCD director Andrea 
Ammon insisted on the “need to remain vigilant” 
to “prevent the spread of disease without having 
to shut down large parts of society.” Holiday-
makers heading for the beaches and mountains 
were bluntly reminded: “Travel is not risk free.”

If the situation continues to deteriorate and 
Europe’s plans for preparedness prove insuff i-
cient, HERA and the woman who designed it 
will come in for renewed criticism–and given the 
duality in von der Leyen’s own normally benig-
nant profile, with its simultaneous capacity for 
revenge (as AstraZeneca’s boss can testify), any 
of her subordinates who have failed to deliver 
will doubtless face torments of their own come        
the autumn.

NEW DRAFT REPORT 
HIGHLIGHTS BENEFITS  
OF PERSONALIZED MEDICINE
The message is starting to get through in Eu-
rope that high-quality drug development de-
pends on high-technology approaches as well 
as high-quality science. A specialized European 
Parliament committee on cancer started work 
in mid-July on a report that explicitly urges 
national governments to take molecular genet-
ics seriously. That may seem a bit of a belated 
call on a matter that should have been taken 
for granted. But the reality is that the advocates 
of deploying advanced technology in Europe’s 
healthcare system have long complained—and 
are still complaining—that off icial resistance 
is hampering wide-scale take-up, and conse-
quently depriving European citizens of the ben-
efits that precision medicine that offers.

This is why the draft report from the parlia-
ment’s cancer committee is noteworthy. It points 
out that “huge advances in biology have re-
vealed that cancer is an umbrella term for more 
than 200 diseases, and that precision or person-
alized medicine can be made available through 
the drug targeting of various mutations.” Pretty 
obvious to readers of ACT—but not so obvious 
to the myriad bodies that control Europe’s com-
plex mix of national healthcare systems. Not yet 
necessarily to everyone in the European parlia-
ment either. This is only a draft report. It still 

has to be adopted by the cancer committee, and 
only then will be submitted—later this year—to 
the parliament as a whole for full endorsement.

Even if everything goes smoothly, that will 
only be part of the battle. The parliament has 
no power to instruct national governments. It 
can exert pressure on a political, even some-
times on a moral, level. But the best it can hope 
for is that its message is backed by the European 
Commission (which can and does propose rules 
that bind the member states), and ultimately 
by the Council (which consists of the member 
states themselves). That is why the text of the 
draft report, while arguing that “precision or 
personalized medicine, consisting of a treatment 
choice based on individual tumor biomarkers, 
is a promising way to improve cancer treat-
ment,” can go no further than to “encourage” 
member states “to promote the implementation 
of regional molecular genetics platforms and 
facilitate equal and rapid access to personalized 
treatment for patients.”

The fact that, in the lower reaches of the Eu-
ropean political machinery, support is stirring 
for advanced technology in drug development 
may provide a crumb of comfort for those work-
ing in the f ield. But it may equally provide a 
shock of disappointment that well into the third 
decade of the 21st century, it should even be 
necessary for such an appeal to be made.

—Peter O’Donnell
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is the lack of any 
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for measuring a 
patient’s medication 

adherence

ADDRESSING MEDICATION 
ADHERENCE CHALLENGES
Trialcome is a software development company 
focused on the development and launch of an 
artif icial intelligence (AI) driven medication 
non-adherence app that can provide benefits in 
both the clinical trial and routine clinical set-
ting. Denis Polyanskiy, founder of Trialcome, 
discussed how the industry can overcome issues 
with non-adherence.

Applied Clinical Trials:  
What is the correct term: patient  
compliance or medication adherence? 
Denis Polyanskiy: The term “patient compli-
ance” refers to “an external source of patient’s 
motivation” or compulsion to take all the pre-
scribed medications.

On the other hand, the term “medication 
adherence” refers to “a patient’s internal moti-
vation” to take all the prescribed medications–
without any external compulsion for example, 
from his/her physician. It is not about imper-
atives–but about the patient’s willingness to  
get healthy.

Therefore, “medication adherence” is the 
most suitable term to use in the context of a 
patient’s medication intake discipline level, be-
cause it is the patient’s willingness and con-
scious intention to follow to his/her prescribed 
medical recommendations which is one of the 
most important factors for treatment success.

Currently, medication adherence is an area 
in which there remain several unresolved issues 
and questions.

One of the key issues is the lack of any kind of 
industry-wide validated gold standard for mea-
suring a patient’s medication adherence/non-
adherence level. There are many questionnaire 
scales used in clinical trials as well as in gen-
eral clinical practice, for example, the Morisky 
Medication Adherence Scale, as well as MARS 
and BARS Questionnaires, which can be com-
pleted by patients, by physicians or both–but 
there is an inherent and significant risk of esti-
mation errors as a result of the human factor.

On the other hand, Directly Observed Ther-
apy is the most reliable and objective approach 
for measuring a patient’s medication adherence 
rate. It is based only on objective metrics such 
as drug concentrations in biologic samples, etc. 
This approach completely excludes any pos-
sible measurement errors resulting from human 

factors, but it also has several limitations and is 
usually quite expensive.

There are plenty of dig ita l health tools 
like mobile apps, wearables, smart pill boxes 
and bottles, which sit in the middle of these  
two extremes. 

However, if we are truly willing to achieve 
the best results in improving a patient’s medica-
tion adherence rate–we should consider a more 
complex strategic approach–and not rely on just 
one or two tools. The development of a compre-
hensive patients’ medication adherence strategy,  
therefore, remains a critically important goal.

ACT: What are the root causes  
of non-adherence?
Polyanskiy: There are two types of medica-
tion non-adherence: intentional, when the pa-
tient clearly understands what he/she is doing 
and the reason, and unintentional, for example, 
when the patient simply forgets to take his/her 
medication according to the prescribed sched-
ule, or he/she becomes confused with the mul-
titude of medications he/she should take daily. 

There are three key reasons for uninten-
t ional medicat ion non-adherence: pat ient’s 
forgetfulness; ignorance about the basics of 
his/her disease and the importance of being 
compliant with their medication intake sched-
ule; and when many medications need to be  
taken simultaneously.

The situation becomes signif icantly more 
complex when we look at the drivers for inten-
tional medication non-adherence. For example, 
the patient may try to simulate an appropriate 
treatment-compliant behavior. Unique to the 
clinical trials environment, is an intentional 
non-adherent patient’s behavior: artifactual 
non-adherence is when a patient intentionally 
violates the clinical trial protocol as def ined 
within their informed consent form. 

All these issues can be identif ied with sta-
tistical data analysis describing the accuracy 
of how the patient is taking notes in his/her 
personal medications diary; with medications 
scheduling design software; and with several  
specialized questionnaires. 

Now it is possible to determine personal non-
adherence drivers for each patient and to design 
personalized method(s) of medication adherence 
rate improvement according to an individual’s 
lifestyle and habits–both for unintentional and 
intentional non-adherence causes. 
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ACT: What strategies can the industry  
use to improve medication adherence?
Polyanskiy: Reminders and notif ications are 
the most convenient way for the patient to stay 
on track, for example, with an array of smart 
tech and apps.

Patient education and training with a digest 
of relevant educational materials should improve 
his/her awareness in health and treatment areas.

It is now possible to improve trust and qual-
ity of patient-to-physician communications with 
the use of in-app text chat and voice/video calls 
where the patient can honestly and openly talk to 
the physician on any health-related subject.

A single secured vault as the one place for 
retaining all personal medication-related data 
would also help to reduce the number of per-
sonal non-intentional non-adherence cases.

Through the development of our medication 
non-adherence app, we focused our efforts on 
meaningful analysis as well as understanding 
the most important personal non-adherence risk 
factors for each individual patient, and therefore 
we will be able to identify the risk factors, cor-
rect them and eliminate them. 

ACT: What can the industry gain 
by improving adherence?
Polyanskiy: First, there is an economic fac-
tor in the clinical trial setting. If we reduce the 
need to enroll additional numbers of patients 

into the study, we will also reduce both the 
related costs and shorten study timelines. For 
example, if the average medication adherence 
rate in the study declines by 20%, this means 
an additional 50% more patients will be re-
quired to maintain the equivalent statistical 
power. Today, many drug developers typically 
increase the size of study populations by 15% 
to reduce the impact non-adherence has on a 
drug’s statistical relevance, requiring longer 
and more expensive trials. For a typical Phase 
III study, this may cost an additional $5 mil-
lion to $7 million.

Second, if we use the same tools in the clini-
cal trials setting that will be used in general 
cl inical practice sett ing, we wil l be able to 
smooth the gap between the real-world evidence 
setting and clinical study setting. 

If we extrapolate beyond the clinical trial 
setting for a moment, then if the patient’s medi-
cation adherence rate increases, this means by 
default that the patient or healthcare provider 
will purchase more medication, which in turn 
will increase pharmaceutical company reve-
nues. Better medication adherence both in the 
real world setting and clinical trial setting may 
lead to signif icant cost savings for healthcare 
and pharmaceutical industry players worldwide, 
with fewer medical complications arising from 
better adherence as well as better health out-
comes for the patient.
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BRAND INSIGHTS

The move 
toward DCTs 
was an effort 
that helped 
bridge the 
logistic 
nightmare 
posed due to 
COVID-19

Sowmya Kaur
Executive VP, 

Navitas Clinical 
Research and 

Head of Clinical–
APAC, Navitas 
Life Sciences

The onset of a global health emergency set in-
novation engines rolling, with active partici-
pation across the clinical research spectrum 

to f ind effective solutions. There were consider-
able, dynamic changes to clinical trial manage-
ment during the start of the COVID-19 pandemic 
to cope with the movement restrictions and the 
risk of infection. Logistical challenges were rap-
idly solved using technological prowess and digital 
tools, forcing the pharmaceutical industry to view 
clinical trial operations in a new light.

Here are 5 landmark solutions that were woven 
into the existing clinical trial fabric, with agility 
and innovation, to strengthen processes and make 
it relevant to current needs and beyond. 

1. Accelerated trials to market 
lifesaving drugs faster
When scientists began the process of developing 
a vaccine against COVID-19 in early 2020, the 
fastest vaccine that had been developed till then 
was the mumps vaccine in 4 years during the 
early 1960s. However, on Dec. 2, 2020, the first 
COVID-19 vaccine was approved for emergency 
use in less than a year. The development of vac-
cines for COVID-19 showed that the process 
could be accelerated, without any compromise on 
safety.

2. Decentralized trials  
to circumvent disruptions
The move towards decentralized clinical trials 
(DCTs) was an effort that helped bridge the logis-
tic nightmare posed due to COVID-19 mediated 
restrictions and paved the way for patient-centric 
measures. The CAGR for drug-based interven-
tional DCTs was 7% between the years 2014 to 
2019, while during the COVID-19 pandemic it 
grew to 77% between the latter half of 2019 and 
in 2020.1

3. Patient centricity  
to improve participation
According to Global Data, 67.3% of trial disrup-
tion that took place during the COVID-19 pan-
demic in 2020 was due to suspended patient enrol-

ment, while 14.4% of trial disruption was due to 
slow patient enrolment.2 This highlights the need 
for improved patient engagement through inno-
vation in clinical trials, like the use of e-consent 
forms and electronic health records (EHR). 

4. Telemedicine to ensure 
trial continuity
With the global pandemic posing unprecedented 
challenges in movement, telemedicine aided in 
improved connectivity and engagement with clini-
cal trial participants. Telehealth companies have 
reported an over 800% increase in telehealth app 
downloads during the COVID-19 pandemic in 
2020. The Global telemedicine market is expected 
to rise at nearly 38% CAGR, from $38.7 billion in 
2020 to an expected $191.7 billion in 2025.

5. Technology-driven support 
to ensure risk mitigation 
Certain elements in clinical trials existed long 
before COVID-19 but their use and benefits have 
resulted in such vital tools becoming permanent 
f ixtures. Navitas Life Sciences’ OneClinical® 

Analytics platform is an artificial intelligence tool 
that has been shown to reduce clinical trial moni-
toring costs by 50% while bringing down cycle 
time by 30%.3 The near-real-time data insights 
gained from such tools aid in taking proactive cor-
rective action helps resolve critical clinical trial is-
sues at the onset, allowing  intelligent deployment 
of resources.  

The future of clinical trials promises to be 
more patient-centric and is peppered with innova-
tion to bring down the time and cost needed to 
deliver drugs to the market efficiently. 
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Our apologies to those who still wince when 
reminded of the following figures.  

But because these data illustrate suc-
cesses, or lack thereof, of clinical trials from the 
past, they serve as an outcomes baseline for the 
future: Will future outcomes be based on the types 
of protocols used in the COVID-19 vaccine tri-
als, or will results be a carbon copy of pre-2020  
study figures?

Let’s get past the wincing first. 
Between 1998 and 2015, Hwang et al. found 

that of 640 novel therapies, 54%, or 344 therapies, 
failed in development; the FDA approved 36%, or 
230. Most failed because they didn’t reach their
endpoints, while 17% were pulled for safety reasons.
The remainder were abandoned for unexplained
commercial issues. The common denominators
among the approved therapies: orphan designations
and mega-sized company sponsors. Only 10% were
approved in other countries.1

Postapproval figures are also worthy of note: Of 
222 novel therapies approved between 2001 and 
2010, 123 of them were named as the cause of a 
postmarket safety event; three were eliminated from 
the market, 61 received boxed warnings, and the rest 
were the subject of an FDA safety communication.2

Techniques that were demonstrated in COVID 
trials, many of which are decades old, could help 
stop the wincing. By using different trial designs, 
such as master protocols; using biomarkers on a 
regular basis to ensure accurate populations; adopt-
ing a new mindset about the purposes behind Phase 
I and Phase II trials; and giving investigators the 
time and tools to learn new skills—a shift could 
happen, said those interviewed.

For example, the Recovery 
trial, the University of Oxford’s 
mammoth intent-to-treat CO-
VID-19 study, has various stake-
holders, including the Gates Foun-
dation and the Wellcome Trust. 
Designed for f lexibility so inves-
tigators can make real-time deci-

sions once an arm produces data, be it thumbs up 
or down, the protocol puts no restrictions on en-
rollee numbers or their ages. When dexamethasone 

proved helpful, it became a standard of care. When 
the opposite proved true of hydroxychloroquine, 
that trial arm was dropped. “There was a rolling 
review,” said Brigid Flanagan, founder of Oriel Re-
search Services, Ltd. “There is no reason it can’t be 
done going forward.”

Different stakeholders have different definitions 
of success, said Bill Barry, PhD, senior statistical 
research scientist, Rho Inc. They will all approach 
the trial design differently—intent to treat? Delin-
eate which subset will see the best treatment results? 
To make an umbrella or basket trial work, they 
need one strategy to rule them all. “Reaching con-
sensus is the challenge.”

So while the technology is willing, the human 
buy-in could be termed weak. Humans tend to act 
unscientifically on occasion—like extending a trial 
whose drug has no future because of heavy emo-
tional investment. That is not evidence-based deci-
sion making, said Mike Rea, founder and CEO of 
Protodigm, which advocates using early trial phases 
for exploring what the molecule or therapy can be 
used for, and in what diseases, including subsets. “If 
you’re just collecting information to say yes,” the 
trial will ultimately fail, he said. “It happens a lot.” 

Trials todsy are more tailored 
than necessary, said Ken Getz, 
MBA, founder and board chair, 
CISCRP and director and pro-
fessor, Tufts Center for the Study 
of Drug Development, Tufts Uni-
versity School of Medicine. “We 
see trials so highly customized, 
introducing approaches that are unique. [But] 
when you try and measure at the macro level, you 
see variation.”

Adaptive trials with biomarkers
Shorter trial times. Improved patient safety. Less 
bias, fewer ethical concerns. More risk modifica-
tion. Especially if biomarkers are involved.   

In traditionally run trials, specimens go to a lab 
and investigators wait for the results. Today, adap-
tive design allows investigators to add, drop or ex-
pand arms, depending on the data, all in real time. 
All these, said Barry, speed up the trial’s progress. 

The Future of Clinical Trial 
Design Looks Bright
Industry set to make choice on whether COVID-19 trials are the new standard

Brigid Flanagan

Ken Getz
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“Biomarkers give incredible new information. Once 
you incorporate a biomarker into a study, there is 
less risk of bias.” Adaptive is also considered more 
ethical by some because patients have better odds 
of getting effective treatment, quickening pace of 
treatment discovery.3

And it speeds up finding safety issues. “In gen-
eral, by being able to make changes while the study 
is underway, patients with safety issues can be 
discontinued in that cohort, or moved to another 
group, so it exposes them to less risk because it’s all 
done in real time. And because the adaptation strat-
egies were approved before the trial started, there 
is no waiting for additional regulatory approvals,” 
said Getz. 

The Stampede trial, which is evaluating eight 
treatments over 15 years for locally advanced or 
metastatic prostate cancer, would—in separate two-
arm trials—have taken more than 40 years to com-
plete, according to investigators at the University of 
Oxford. Progression between phases is reportedly 
glass-smooth. It started with six arms, but has since 
dropped two, and added a further three. Wrote one 
researcher, had these therapies been tested tradi-
tionally, we “would simply never [have been] cost-
effective for funding outside the program.”4

Serial assessments can expand hypothesis, from 
just does it work for patient Y, to a more complex 
understanding. You can ask more complex ques-
tions, Rea said.

Early phase trials, said Rea, 
should be exploratory; learn what 
the drug or molecule can do, do 
not try to force data. The real 
risk, he said, is in missing oppor-
tunity because the molecule or 
drug wasn’t asked the right ques-
tions. Success involves prepara-

tion—determining which molecular or therapeutic 
pathways seem viable, and then making decisions as 
the data come in.  “Our biggest observation is that 
there is not enough observation in Phase I.”

But some hesitate on costs. Said Rea: Adaptive 
trials shouldn’t cost more money “if you do the 
characterization early, it actually saves money be-
cause you’re not doing the failed phase.” A well-de-
signed plan should also lead to easier recruitment. 

Traditional trials that become overburdened 
with complexity, are more customized, which also 
lengthens the process. Said Getz, “[Customization] 
is the enemy of speed and efficiency.” Getz says the 

longer adaptive trials stay out of the mainstream, 
database lock cycles will continue expanding. Tri-
als now have at least three data sources, adding an 
average of five days to their database lock. Getz has 
written the number of days will increase without 
infrastructure improvements, at the least. 

An advantage of biomark-
ers is that the baseline biomarker 
could be predictive, said Barry. 
“A blood draw can measure how 
enrollees are reacting to the drug. 
Blood draws are cheaper, and the 
readout can happen quickly, and 
consequently, so can decisions to 
change strategies. That is a key element.”

Assays can be expensive, but they continue to go 
down in price, Barry said. The potential gains are 
more eff icient, smaller trials. “Doing an enrich-
ment study on only biomarker-positive people can 
be much cheaper than testing in a full population,” 
Barry said.

There is another issue with consistent bio-
marker use, said Flanagan. Patient accessibil-
ity. Most patients do not go to academic health 
centers. If they have no transportation, they will 
go to a local physician who likely won’t explore a 
biomarker-based treatment. “I think people are 
pressed for time. In academic centers, researchers 
have assistants who can look at biomarkers.”

That is, if they can be gathered 
relatively easily. The known Al-
zheimer biomarkers, Aβ1-₄₂, T-
tau, and P-tau-181 appear in ce-
rebrospinal f luid, not an easy or 
painless draw. And PET scans, 
said Laurie Ryan, PhD, chief of 
the Clinical Interventions and Di-
agnostics Branch in the Division of Neuroscience 
at the NIA, are expensive. She and her peers are 
awaiting approval of plasma markers, which will 
make screening participants a lot quicker, in a trial 
and in the clinic. “We are heading in that direc-
tion…biomarkers are hugely important.”

That written, the NIA is using adaptive design 
in other areas. It is funding pilot studies with em-
bedded pragmatic studies. But pragmatic studies 
have different roadblocks. Because these trials are 
based on wherever the data are gathered—pa-
tient’s home, doctor’s off ice, healthcare system—
the reliance on EMRs is often frustrating. 

This barrier of EMRs said Flanagan, is they 

Mike Rea

Bill Barry, PhD

Laurie Ryan, PhD 
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weren’t originally designed to store patient data 
destined for cl inical tr ials, they were created 
for billing purposes, so the data aren’t clean all  
the time. 

Testing the waters 
Federal regulatory and research institutions, here 
and abroad, have long been advocates, and often 
the underwriters, of trials with master protocol de-
signs. In the early 2010s, the NCI and the UK’s Na-
tional Institute for Health Research were funding a 
handful of trials.5 In the UK, the first master pro-
tocol approach—using multiple treatments against 
one control arm—was Stampede, which started 
recruiting in the mid- 2000s. The first basket trial 
that made the history books came in 2001 with the 
approval of Gleevec (imatinib).   

Just recently, the FDA published its final guid-
ance for master protocol-designed trials for CO-
VID-19 treatments.6

Stakeholders have at least one toe in the water. A 
2019 review found that of 5,689 trials, dating to the 
early 2000s, 83 had umbrella, basket and platform 
designs. What was significant, the authors said, was 
that half of the trials had begun in the five years 
prior to the study.7

During the early days of the pandemic, the NIH 
launched RADx, or Rapid Acceleration of Diag-
nostics, which propelled the COVID-19-testing 
collaborations between industry and regulators. By 
July 13, 2020, RADx received more than 600 appli-
cations. Within two months post-launch, 27 projects 
were in Phase I. As of May 2021, RADx was work-
ing with 33 companies.8

The NIH is proposing creation of ARPA-H 
(Advanced Research Projects Agency for Health), 
similar to the RADx model. NIH Director Fran-
cis Collins spoke before the Senate Subcommit-
tee on Health and Human Services in late May 
about the proposed $6.5 billion program. He said 
it will have project managers who partner with 
private businesses, big and small, and then “ride 
herd over these things carefully so that if they’re 
not doing well, they get basically stopped imme-
diately.” It’s a high-risk project, he said, failures 
are likely, but the goal is to “identify the areas of 
greatest opportunity.”9

Phase I and II: a new mindset 
For Rea, linear trial design is nearly pointless. “The 
high failure rate that we’re seeing is because of the 

model which sees this as attrition. But the industry’s 
OK with it because some things make it through.”   

Rea used the history of Cymbalta (duloxetine) to 
illustrate why repurposing Phase I and II is neces-
sary. The FDA approved duloxetine in 2004 for 
treatment of depression, and has since approved six 
other indications, including diabetes-related neuro-
pathic pain. Some 270-plus studies—from recruit-
ment to completion—are listed in clinicaltrials.gov 
for many possible indications.  

These approvals and new studies, said Rea, likely 
wouldn’t have come about if Eli Lilly, maker of du-
loxetine, had gone the traditional route, trial-design 
wise. Lilly looked at duloxetine “very broadly.”

In the beginning there were clues, he said, 
that this serotonin and norepinephrine reuptake 
inhibitor mitigated pain. “The interesting thing 
they did in Phase I/Phase II was to see what 
that effect in pain looked like.” The subsequent 
tr ial examined whether duloxetine worked in 
depression-related pain and non-depression-re-
lated pain. The results led to a Phase III on pain, 
which in a “traditional model would not have 
happened.” The endpoint would have been effect 
on depression, and nothing more. 

“That kind of behavior is exquisite, because 
you’re using an early stage for what it is good for...
finding out where the drug works.” Using the word 
“failure” he said, is counterproductive.  

Flanagan said if trial investigators can get the 
data they need regarding safety and efficacy, they 
don’t need to do large Phase IIIs; Barry said the 
HER-2 positive trials are classic examples of not 
needing large Phase III trials. 

Human factors: education 
Researchers new to using adaptive design should 
not wade into these waters without comprehensive 
instruction. “Knowing when and when not to 
adapt a trial, how to strategically plan for logisti-
cal challenges and how to conduct complicated in-
terpretations are skills of the expert biostatistician, 
not the novice.”10  

Wrote Burnett et al.: Adaptive designs are not 
mainstream for many reasons, including the lack of 
expertise and experience among clinicians, trialists, 
and statisticians; design and analysis software; time 
to plan and analyze; and preferring the known to 
the unknown. The authors said they believe that 
investigators “aren’t clear as to what they are, what 
can be learned and how to apply them.”11
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The NIA, and others, are helping clear up  
these mysteries. 

In 2020, the NIA began supporting a two-tiered 
program to train those who are needed to run 
these types of trials successfully. The programs, run 
out of University of Southern California, include 
instruction on diversity, both for the trial team 
and the enrollees, said Ryan. If study staff doesn’t 
represent the trial’s participants, it can impact en-
rollment, she said. The second tier of the program 
is for those current trial professionals who need to 
learn about biostatistics and other subjects. There 
is a whole range of professionals that make adaptive 
work, she said. The course is for graduate students, 
PhDs, MDs—the whole range of professionals.

“Medical and graduate schools, by and large, 
don’t offer this type of training,” Ryan said, an im-
portant reason why the NIA supports it. “This isn’t 
standard school training.”
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S ince the turn of the century, the pharma-
ceutical industry has actively supported the 
steady increase in the use of digital health 

technologies, including the important transition from 
paper-based health records to electronic health re-
cord systems (EHRs). An increasing proportion of 
health data is now digital (known from a regulatory 
perspective as eSource), bringing benefits to patients 
and clinicians alike.

While these advances in healthcare data have 
been mirrored in clinical trial settings, healthcare 
and clinical research activities remain, overwhelm-
ingly, in separate worlds. Estimates are that 70%1 of 
clinical trial data is duplicated between electronic 
data capture (EDC) systems used for clinical trials 
and EHRs. The current methods for transferring 
this data continue to be manual, open to transcrip-
tion errors, hugely wasteful and, ultimately, severely 
restricting to our ability to trial and launch poten-
tially life-saving treatments for patients.

As an illustrative example, in a typical late Phase 
II/Phase III oncology trial encompassing around 
200 patients, an average of 3.5 million data points 
will be entered into the EDC. Current methods 
involve a manual re-keying of a large proportion 
of this data from the EHR to the EDC, copying 
from screen to screen. This is followed by a manual 
data quality check known as source data valida-
tion (SDV), where it is not unusual for the clinical 
research associate (CRA) to also be accompanied 
by a hospital study coordinator. At each stage, time, 
effort, and costs multiply. In fact, around 20% of 
the total costs of a study (which can translate to be-
tween $16M-$24M2) is allocated to duplicating and 
verifying data.

The potential for a different 
approach—EHR2EDC 
The idea that the current approach is less than op-
timal is not a new one. Attempts have been made to 
achieve an electronic transfer of data from EHR to 
EDC systems going back up to 30 years. However, 
previous efforts have been highly localized, bespoke 
solutions that only work between specific (often in-
house) systems, and so have not realized the benefits 
we need at scale.  

Now, with a growing network of eSource-ready 
hospitals, advances in technology, and a growing im-
perative due to the increasing complexity and cost of 
clinical trials, a tipping point has been reached. High 
quality, structured data is now available; connectiv-
ity has seen huge improvements; and adoption of 
systems designed for interoperability is fast becoming 
the norm. Achieving a seamless transfer of data from 
EHR to EDC is now not only possible, but essential.

As Table 1 on the facing page shows, the cost 
savings that could be achieved in a typical oncology 
trial by using an automated transfer of data from 
EHR to EDC (referred to as EHR2EDC) in place of 
the current manual re-keying and verification, could 
result in a cost saving of $15,000 per patient. 

We must also consider the time saving benefits–a 
staggering 87,500 hours in our average 3.5 million 
data point study—in a climate where every day that 
a drug is delayed from market, sponsors lose up to 
$8 million3, but also delays patient access to a poten-
tially valuable new treatment.

The journey so far 
Over the last decade the stage has been set for EH-
R2EDC. A potted history of some of the work in this 
space includes: 

• The Electronic Health Records Sys-
tems for Clinical Research (EHR4CR) 
project ran from 2011-16. Under the 
umbrella of Innovative Medicines Initiative 
(IMI), this project involved numerous re-
search institutions and companies including 
AstraZeneca, GlaxoSmithKline, Merck and 
Sanofi.4 It established an ethically accept-
able mechanism to tap into the emerging 
opportunity from the digitization of patient 
records for clinical study design and recruit-
ment. The result was a technical proof of 
concept implementation and a governance 
framework for remotely and securely query-
ing EHRs to validate protocols and select 
the best study sites. The project found that 
estimated efficiency gains through accelerat-
ing the time to market for a typical Phase II 
or III oncology trial could translate to ben-
efits for the global pharmaceutical oncology 
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sector of between $54.2 million and $2516.8 
million (depending on level of application).5

• In 2016 The European Institute for In-
novation through Health Data (i~HD) 
was formed to promote, develop and 
share good practices and tools, and lever-
age multi-stakeholder cooperation in the 
trustworthy use of high-quality health data. 
i~HD provides training, education and cer-
tif ication programs to ensure the quality 
and good governance of organizations han-
dling health data.6

• In 2017 concerted efforts began to 
move on from clinical trial design and 
recruitment to study conduct. The EIT 
Health EHR2EDC7 consortium was a col-
laborative effort driven by Sanofi and i~HD, 
industry partners, hospital partners, and 
technology providers, to promote and cata-

lyze the most efficient and trustworthy uses 
of health data and interoperability. It has de-
veloped standards, mapping, and validation 
for the use of automatic data capture from 
hospital records into EDCs. 

• The TransFAIR study ran from 2018-
2019. Sanof i, AstraZeneca, Jansen and 
UCB worked with four hospitals in four 
different European countries to define re-
quirements and plug in technology to run 
mirror studies of real-world clinical trials 
from different sponsors. Using ‘Insite’ soft-
ware, the study aimed to prove that at least 
15% of data usually manually entered could 
be automatically transferred under control 
of the investigator. The study significantly 
over-delivered on this goal, and it was found 
that 37%8 of the necessary data could be 
successfully transferred.

COST SAVINGS

disease area: oncology

Including source data retrieval; data entry; Source Data Verification; queries and corrections.

Oncology patient total cost $62k.

Proportional to the number of patients included to be part of the EHR2EDC.

Low estimation based on the analysis of a portfolio of 21 oncology studies. 
Actual average number of entry points manually entered for one patient is 15,000.

*

# of patients

expected savings

50

�750,000

200

�3,000,000

250

�3,750,000

300

�4,500,000

400

�6,000,000

per patient

trial savings

�30,000

cost for
manual 

transcription

�60 

personnel 
costs

per hour

3 

minutes’ 
effort per 
data point 

average number 
of data points 

entered*

10,000

50% of data available for automatic transfer is a realistic assumed figure. 
Studies have shown up to 54% of data is possible now. In the future this figure should only grow.

50%

% of patient data 
EHR assumed 

to collect

�15,000

saving 
including SDV 

TABLE 1. COST-BENEFIT EXAMPLE OF EHR2EDC CAPABILITY IN THE CASE OF AN ONCOLOGY TRIAL

SOURCE: EHR2EDC Consortium
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These program studies and developments have 
demonstrated that it is possible, not only to achieve 
an electronic transfer of a significant proportion of 
data from EHR to EDC, but to do this in a secure 
manner, with patient data remaining on site.

A turning point for EHR2EDC 
Aside from widespread adoption of electronic re-
cords in hospitals, the technical blocker to achieving 
EHR2EDC has historically been the absence of a 
scalable solution that would apply across multiple 
platforms, multiple trial sites, and for multiple spon-
sor requirements. Bespoke solutions developed to 
date would require too much adaptation and too 
much support to be commercially viable at scale.  

In recent years HL7 FHIR has emerged as a 
standard format for packaging health data. A pivotal 
turning point was the US government’s 2016 21st 
Century Cures Act, which requires that all new EHR 
systems developed in the US use HL7 FHIR. This 
has paved the way for a new level of interoperability 
between different systems.

Further, the development of SMART on FHIR–
an application programming interface (API)–which 
acts as the conduit for transferring data from one 
system to another–has completed the puzzle on the 
healthcare side to allow the development of software 
that can be scaled for use across multiple platforms 
and systems.

Regulators such as FDA and EMA have pub-
lished guidance in recent years about the quality cri-
teria and provenance metadata they would require 
in order to accept imported EHR data as valid e- 
Source, to be included within regulatory submis-
sions. EHR2EDC specifications align with and for-
malize this guidance as EHR system requirements 
and EHR metadata.

Data domains 
A common concern around system interoperability 
is in the reliability or suitability of the source data, to 
support highest quality standards required for clini-
cal research.    

Data such as laboratory data, medical history, ad-
verse events, vital signs, demographics, medications, 
and more, is structured by design and high quality. 
This has been validated by studies conducted by 
the EHR2EDC consortium (TransFAIR9) and the 
recent Buckley MT et al.10 paper, that showed that 
between 37% to 54% of data in key structured data 
domains can be successfully sourced from the EHR.

The value of automating this structured data is 
high as it accounts for a considerable percentage of the 
data that is currently manually replicated in a typical 
clinical trial. When this is combined with a dramatic 
reduction in transcription errors (therefore higher 
quality data and reduced need for monitoring), the 
value for both hospital and sponsor is obvious to see. 

Current activity 
A notable example of the potential of HL7 FHIR 
and SMART on FHIR is being demonstrated now 
in a partnership between AstraZeneca and Ignite-
Data, as shown in Figure 1 on the facing page. Ig-
niteData’s software, ‘Archer’ makes powerful use 
of HL7 FHIR and SMART on FHIR to provide 
a solution which can be adapted to work between 
different EHR and EDC systems. Running Archer 
in parallel with traditional methods, the project is 
already meeting critical success factors and will test 
and measure the efficiencies gained in time, cost and 
effort. Initially being deployed at two leading NHS 
hospitals, it is worth noting that enthusiasm from the 
hospital community has been high, with, essentially, 
a waiting list of hospital sites in line to be involved as 
the project scales.  

In parallel, because of work by i~HD, Sanofi and 
other members of the EHR2EDC consortium, an 
eSource-readiness tool is being developed and to be 
made available this year. Based on the TransCelerate 
Site Capability Questionnaire and eClinicalForum 
eSource-Readiness Assessment Tool, this will allow 
hospitals to check for themselves whether they are 
ready to welcome this new era of clinical trials.

i~HD have also recently launched an updated 
quality accreditation scheme for vendors of EH-
R2EDC software, ensuring good practice and com-
pliance, with the latest data protection thinking built 
in. Vendors such as IgniteData are working closely 
with them to consult, where required, on the design 
of this scheme to ensure it is fit for purpose, and to 
build commitment and industry buy-in. 

The outlook for clinical trials 
Learnings so far, particularly from the TransFAIR 
study in 2018/19, point to the vast benefits that could 
be gained from widespread use of automated EH-
R2EDC technology, exemplified in oncology studies. 
Research points to the highest benefits in oncology 
due to the:

• Large numbers of active studies. Globally, 
oncology is the domain where we see the 

A common 
concern 

around system 
interoperability 

is in the 
reliability of the 

source data
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largest number of clinical trials by far, with 
over 20,000 oncology trials currently recruit-
ing or not yet recruiting.11

• Long-term nature of studies.
• High number of data points (10-15,000 

per patient).
• High use of local laboratory data for speed 

and safety reasons, resulting in high numbers 
of data points entered manually. (Conversely, 
studies heavily using central laboratory data 
have been shown to have less data points en-
tered manually).

The ability to acquire data in near real time for 
these studies will not only save time and cost, but 
allow for patient safety and treatment assessments 
to be made more quickly and with a higher level of 
confidence, hence improving safety monitoring of 
patients in trials.

Furthermore, we believe that using real world 
data more broadly in clinical trial design, recruit-
ment and execution will enhance the generalizabil-
ity of new drugs. The resulting new dialogue will  

inform protocols and produce trial results that are 
more closely matched to the real world. 

From the hospital perspective, those taking ad-
vantage of EHR2EDC technology will only stand 
to gain. By removing the painful task of manual 
data entry, sites will immediately become more ef-
ficient, attractive and competitive places to conduct 
research. The end result will be increased ability 
to conduct larger numbers of studies and introduce 
wider variety to the studies they take part in, in-
cluding opening up capacity for studies that would 
otherwise not have taken place. And, as using this 
technology will increase focus on data quality, a 
virtuous circle will result, with increased quality and 
increased quantities of data available for automatic 
transfer feeding off each other.

Finally, transitioning from siloed, manually 
duplicated data entry into streamlined data col-
lection from EHR records will reduce the current 
gap between care and research, and enable clini-
cal trials to become treatment options with direct 
benefit to patients.

ARCHER SOFTWARE OVERVIEW

FIGURE 1. TECHNOLOGY BEING USED IN ASTRAZENECA/IGNITEDATA EHR2EDC PARTNERSHIP PROJECT

SOURCE: IgniteData
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Preparing to scale 
Critical to the successful cross-industry scaling of this 
technology will be:

• An expanding consortium of sponsors, hospi-
tals, regulators, and technology providers, all 
actively collaborating to create the conditions 
where the whole industry can realise the ben-
efits of this shift. 

• Governance to promote use of open source, 
transparent mapping rules, enabling all 
stakeholders to adopt standard interoper-
ability rules and build confidence and trust 
in data quality.

• Increased capability and focus on data qual-
ity in hospitals, with eSource-readiness be-
coming the norm. This will require col-
laborative effort (including, in some cases, 
funding), but the end benefits are too great 
to overlook. The potential exists for pre-
competitive collaboration to sponsor sites 
that wish to invest in technology and train-
ing for staff.

• A federation of approved vendors vetted for 
compliance and ethics.

The future is now 
The potential for a paradigm shift in how we con-
duct clinical trials has already been proven. The 
time for separation of the worlds of healthcare and 
clinical trials is over. What is needed now is collab-
orative action between the healthcare and research 
communities to bridge the gap between the two 
worlds, for the benefit of patients.   

We believe that the use of hybrid studies (where 
eSource capability is introduced for a proportion of 
the collected data) and a stepwise approach will be 
the key to accelerating the unlocking of the full po-
tential of EHR2EDC technology. A few years ago, 
we all agreed that electric cars were the future. We 
have since witnessed widespread adoption of hybrid 
cars, which has, in turn, opened the f loodgates to the 
advances needed to achieve the ultimate vision of ef-
ficient fully electric cars. Similarly, our industry can-
not wait for 100% readiness to switch on the lights of 
EHR2EDC technology. 

And we are, in fact, already in a position where 
we can see huge benefits from using the power of 
this technology in many settings. Even if only 10% 
of sites involved in a typical oncology study deployed 
EHR2EDC technology, with the remainder using 
more traditional methods, significant gains will be 

seen across all stakeholders. If the technology was 
used to transfer a limited set of 30% of structured 
data points in a study, think of the benefits all stake-
holders would see from reduction in errors, time, and 
cost. The unmissable opportunity for all players in 
the clinical trials space cannot be overstated, so the 
time for sitting on the sidelines of this revolution re-
ally is over.

The path forward should be focused on pre-
competitive collaboration with vendors, hospitals, 
pharma and regulators to create the first 100-strong 
EHR2EDC-ready hospital network across therapeu-
tic areas. This will truly demonstrate how we can 
transform the way we do clinical trials.
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From Prague to Minneapolis to Dubai, clini-
cal trials are increasingly global—and that 
makes logistics, now more than ever, a mis-

sion-critical factor for conducting a successful 
clinical trial. However, if there are delays during 
the clinical trial phase, the f inancial impact can 
be staggering. 

While any number of factors might cause de-
lays, from strategic challenges to commercial 
barriers, logistics can play a key role. Every de-
lay, from equipment not arriving at a clinical 
site on time to patients unable to arrive for an 
onsite visit, creates an avalanche of effects, from 
decreased patient retention to increased t ime 
to market.  

As with other aspects of clinical trials, the CO-
VID-19 pandemic severely impacted the logis-
tics that fuel the supply chain. By July 2020, al-
most 200 companies had stopped or delayed their 
clinical trials because of the pandemic,1 and it’s 
est imated that about 80% of non-COVID-19 
clinical trials were interrupted or stopped.2 As the 
pandemic continued, with delays continuing for 
months, trials that were in progress were ham-
pered as any inventory redundancies built into 
their supply chain eroded.

The pandemic—and the upheaval that came 
with it—underscored gaps in clinical trial logis-
tics. It also created opportunities for organizations 
to reimagine the process for creating more eff i-
cient, reliable, patient-centric clinical trials.

Bringing clarity to future trials
Before the COVID-19 pandemic, many sponsors 
and CROs had already begun to leverage digita-
lization to operate more eff iciently and prevent 
costly downtime. As the need to quickly and safely 
develop COVID-19 vaccines and treatments 
emerged, organizations needed visibility into their 
processes as well as the full supply chain. Sponsors 
and CROs already using digital solutions were 
better positioned to make that pivot quickly be-
cause they already had real-time transparency to 
make strategic logistics decisions.    

In COVID-19’s wake, sponsors, CROs and 
their log ist ics partners wil l need to continue 

and even expand visibility into every logistics 
touch point, ensuring supply chain integrity. 
Along with making sure shipments meet regula-
tory guidelines, the “Amazon ef fect” has also 
increased visibility expectations. Everyone along 
the supply chain, including cl inical staf f and 
patients, want to know not only where their supp
lies and equipment are, but precisely when they 
will arrive. 

In addition to the expectation for increased vis-
ibility, there’s a growing need for f lexibility. Tradi-
tionally, sponsors and CROs have relied on recruit-
ing parameters based on numerous factors, from 
regional patient populations to a disease’s preva-
lence in the population. Predictions help organiza-
tions ensure that they are sending the right kits to 
the right clinical trial sites. Miscalculations can lead 
to oversupply at one site and shortages at another. 

Digitalization tools can provide the transpar-
ency needed to overcome these challenges. For ex-
ample, a kit with a scannable label can be tracked 
across the entire supply chain, from the moment it 
leaves the kit assembly line to the patient’s home 
and f inally to the biorepository. Machine learn-
ing tools can take the process a step further by 
considering various factors, like capacity or hours 
of service, across multiple supply chains. Radio-
frequency identif ication can also help manage 
shipments needed to service these clinical trials.

These capabil it ies provide dynamic, mult i-
mode est imated t ime of arr ival information, 
whether a package is delayed at a border crossing 
or f ive blocks away from a patient’s home. End-
to-end visibility enhances the patient experience 
but can also create the tracking and traceability 
needed to meet regulatory demands. 

Maintaining regulatory 
compliance in emerging regions
As the COVID-19 pandemic created the need to 
fast-track vaccines and treatments, emerging ge-
ographies, like the BRICS block (Brazil, Russia, 
India, China and South Africa) and the Middle 
East, became important locations for related clini-
cal trials. While their large, diverse populations 
are ideal for conducting multiple, large-scale trials 
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in parallel, the regulatory process in these nations 
is still evolving. This creates a challenging regula-
tory landscape for logistics.    

From clinical trial approvals to transporting 
clinical supplies and medical equipment, regula-
tions can vary greatly from country to country. 
Regulations for transporting clinical trial products 
and medical equipment can be inconsistent, making 
it more difficult to plan and coordinate across juris-
dictions, especially if they are governed by different 
regulatory organizations. For example, different 
transportation modes within an area might require 
specific types of paperwork to be secured. In ad-
dition, the timelines in emerging markets can run 
much longer than what might be considered stan-
dard when conducting trials in many Western na-
tions. Even in well established markets, regulations 
change and the supply chain needs to adjust to new 
regulatory standards, such as EU MDR regulation 
in Europe that came into effect May 2021. 

As clinical trials move forward, CROs and spon-
sors need to fully understand clinical trial regula-
tions in every jurisdiction in which they operate. 
Working with local trial coordinators or partners 
who understand each region’s unique logistics chal-
lenges can help organizations understand regula-
tions within all relevant jurisdictions to avoid the 
inadvertent violations and help trials stay on track. 

Managing home delivery 
In many aspects, the logistical challenges com-
mon to traditional, on-site clinical trials are also 
evident in those that are hybrid or virtual—albeit 
on an exponential scale. For example, rather than 
delivering equipment to a dozen sites for a specif ic 
trial, a decentralized trial might require thou-
sands of individual shipments to patients’ homes.   

Logistical complexity goes beyond simply mak-
ing sure the right patient gets the right kit at the 
right time. Other factors might include coordi-
nation and pickup of biological samples from 
patients, or the return of equipment or perhaps 
materials that are partially used, unused or even 
expired. And extending beyond logistical com-
plexities, data compliance regulations, such as 
HIPAA or GDPR, expand further back in the 
supply chain as partners need to handle patient 
data that enables home delivery of equipment as 
well as labeling for sample collections.

Sponsors and CROs may want to consider 
partnering with specialized companies with the 

resources and experience to manage direct-to-
patient shipments, no matter where the supplies or 
equipment is being sent. These types of partner-
ships can help ensure the sponsors or CROs can 
focus on clinical trial design and outcomes as well 
as patient experience.

Leveraging wearable 
medical devices
Mobile health (mHealth) is one tool helping facili-
tate clinical trial logistics. Two-way communication 
medical wearables, like smartphone apps, patches 
or other monitoring sensors, can measure essential 
biometric data. In addition to providing clinical staff 
with accurate, real-time health data, these devices 
help to reduce or eliminate the need for in-clinic 
visits, making it easier for trials to continue even in 
the face of unexpected macro events. Patients also 
experience a greater degree of independence because 
the technology reduces or eliminates the need for 
clinic visits, which helps increase retention. mHealth 
devices can reduce costs, too, by decreasing the time 
and expense related to in-clinic visits.   

Wearable medical device usage is perhaps one of 
the most exciting aspects of the clinical trials of the 
future. mHealth devices are currently in the first 
generation of development. As developers continue 
to refine the technology, it will evolve, much like 
the apps consumers use on smartphones. CROs 
able to leverage this new technology by acquiring 
or partnering with software companies can help 
move innovation forward to improve the trial’s ef-
ficiency and the patient’s experience. 

Delivering training  
in a decentralized clinical trial 
Logistics is more than the movement of people 
and products; it’s also about the movement of in-
formation. As COVID-19 led to wider adoption of 
decentralized clinical trials, sponsors and CROs 
were prompted to find effective ways to deliver the 
training patients need to participate in their care. 
In traditional clinical trials, a recruited staff would 
receive any relevant training at the team level. 
However, hybrid and virtual trials require the de-
livery of that information to each individual patient.    

For example, clinical teams can transmit alerts 
to a patients’ wearable or medical device to re-
mind the patient to conduct a test or provide a 
sample. An app might also deliver information, 
like instructions, so if the patient doesn’t under-
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stand a process, they can view a step-by-step how-
to guide or even contact off-site, 24/7 support.

Considering  
additional challenges 
Data and cybersecurity in logistics is a concern 
that will become more critical in the near-term. 
In traditional clinical trial site settings, patients’ 
private information is blinded from supplier, ser-
vice and logistics partners. For example, a reposi-
tory sample might be shipped with a patient infor-
mation rendered as a code.    

Now, hybrid and virtual trials require partners 
to ship directly to or pick up directly from pa-
tients, requiring partners to have access to a range 
of personal information, from the patient’s name 
and address to the study type to the serial number 
of the equipment used. Data that is not properly 
secured can create cybersecurity risks that poten-
tially expose confidential patient information as 
well as violate regulatory standards.

In addition to data and cybersecurity compli-
ance with GDPR in Europe and HIPAA in the 
United States, sponsors, CROs and their logistics 
partners must navigate emerging regions where 
the intersection of virtual trials, data and cyber-
security is still in the early stages of development.

Moving forward  
into opportunity 
No matter how quickly the clinical trial land-
scape changes or where those changes lead the 

industry, there is one factor that will not change: 
expect the unexpected. There is simply no way to 
predict every unforeseen event. Within the last 
few years alone, logistics within the pharmaceu-
tical industry, and clinical trials in particular, 
have been challenged with events ranging from 
COVID-19 to Brexit to the vessel that temporar-
ily blocked one of the world’s busiest trade routes, 
the Suez Canal.   

The unexpected will continue to challenge or-
ganizations to maximize robust, f lexible logistics 
that ensure supply chain integrity—and those 
in the clinical trials space will rise to meet that 
challenge and leverage the opportunity it brings. 
Whether supplies are being shipped to a patient’s 
home or equipment is being moved from one clini-
cal site to another, reliable logistics is a key factor 
in creating an eff icient and reliable patient-centric 
clinical trials.   
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For years, physicians and medical students, 
most of them people of color, have tried to 
highlight the scarcity of images of black and 

brown people in medical curricula. A study pub-
lished in 2018 that reviewed over 4,000 images in 
textbooks that are commonly used in top medical 
schools, such as The Atlas of Human Anatomy and 
Gray’s Anatomy for Students, found that only 4.5% of 
images represented dark skin tones.1 As such, while 
the formal medical curriculum clearly emphasizes 
equality of care, this message is undermined by the 
poor representation of people of color in textbooks, 
case studies, and training materials. Critically, this 
uneven representation that places a white person as 
the normative patient has been identified as a sig-
nificant contributor to racial inequality in health 
care experience, treatment, and patient outcomes.2

Although the underrepresentation of images 
of people of color in the medical curriculum is an 
issue that affects training in every branch of medi-
cine, it is especially problematic for dermatology 
where diagnosis and assessment of the severity of 
a condition depends almost entirely on the appear-
ance of the skin. In the US, coverage of dark skin 
at national meetings and in images included in 
core dermatology educational resources is limited 
and variable.3 A study published this year focusing 
on dermatology textbooks found that only 11.5% 
of images showed dark skin.4 This is echoed by 
dermatologists and dermatology residents in the 
US, who report that they have been inadequately 
trained in identifying conditions on dark skin, 
and see the need for greater exposure to images of 
people of color in training materials.5

Creating awareness
Recently, there has been a growing movement on-
line aimed at tackling this issue. Brown Skin Mat-
ters (@brownskinmatters) is an Instagram account 
with reference images of dermatological conditions 
on non-white skin, aiming to help people of color 
identify skin conditions. It was launched in 2019 by 
Ellen Buchanan Weiss after her son, who is mixed 
race, broke out in a rash and she could not find any 
images online that matched what she was seeing on 
his skin. Last summer, Malone Mukwende, a sec-

ond-year medical student from St. George’s Medi-
cal School in London, cowrote a handbook named 
Mind the Gap, which aims to raise awareness on how 
symptoms and signs of conditions can manifest dif-
ferently on dark skin. Multiple articles featuring 
these initiatives as well as highlighting the need 
for better representation of dark skin in dermatol-
ogy training have followed, including pieces in Stat 
News, The Guardian, NPR, and The Washington Post.    

This online movement demonstrates that, unlike 
other pervasive economic,6 historic,7 and cultural 
barriers8 to health for people of color, the underrep-
resentation of dark skin in training materials can 
be remedied. By improving the tools and education 
provided to clinicians, they can be better positioned 
in diagnosing and treating skin conditions in people 
of color. In addition to improving standard of care, 
diversifying training can provide significant ben-
efits to clinical research in dermatology. For a trial 
to yield the most meaningful results that are ap-
plicable across the entire patient population, assess-
ments supporting endpoints need to be measured in 
the most accurate and consistent manner. 

Identifying the condition
Atopic dermatitis is a common chronic skin condi-
tion that typically presents during early childhood 
but can persist into adulthood. Due to a complex 
interplay of genetic and environmental factors, 
the immune system becomes overactive, triggering 
inf lammation that damages the skin barrier. This 
leaves the skin dry, itchy, and scaly. Atopic derma-
titis can often create a vicious cycle where children 
itch and scratch and itch and scratch, causing fur-
ther inf lammation and damaging the skin. Black 
skin is significantly associated with the presence of 
this condition,9 and Black children are more often 
seen by clinicians for a diagnosis of atopic derma-
titis compared to white children,10 suggesting either 
an increased prevalence or severity.11  

In clinical trials the effectiveness of a medica-
tion in treating atopic dermatitis is determined 
using clinician-reported outcome measures, such as 
the Investigator Global Assessment (IGA) and the 
Eczema Area and Severity Index (EASI). For the 
IGA, the clinician scores the overall appearance 
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of the skin affected by selecting one of five severity 
grades. Achievement of IGA 0 (clear) or 1 (almost 
clear) has been the primary definition of treatment 
success. The scoring process for the EASI is more 
extensive. For four dif ferent body areas (head, 
trunk, arms, and legs) the clinician evaluates how 
much of the skin is affected and how intense the 
characteristic signs of the condition are. These 
signs are erythema (redness), induration (thicken-
ing), excoriation (most likely due to scratching) and 
lichenification (i.e. how leathery, akin to a lichen, 
the skin appears). A total score is then calculated 
by taking into account the area affected and the 
severity of the signs. What is common in these 
and other clinician-reported outcome measures in 
dermatology is that they very much depend on the 
clinician’s judgement. 

The inherent subjectivity of these measures often 
results in disagreement between clinicians’ ratings 
on the severity of a patient’s condition. Hanif in 
and colleagues (2001)12 tested the reliability of the 
EASI by exploring score agreement between clini-
cians (inter-rater variability) and within the same 
clinician across time (intra-rater variability). To 
achieve this, 15 dermatologists assessed 20 children 
and adult patients with atopic dermatitis twice over 
two days. Overall, inter- and intra-rater variabil-
ity for the EASI total score was found to be fair-
to-good. However, when exploring the scores for 
each individual sign of atopic dermatitis indepen-
dently, agreement between the raters was evidently 
poorer: thickness, scratching, and lichenif ication 
showed poor or fair inter-rater variability, with only 
erythema crossing the threshold to good for both 
assessment timings. Other studies exploring the 
reliability of clinician reported measures for atopic 
dermatitis have found similar results, with scores 
on the most commonly used assessments in clinical 
trials showing either poor or moderate agreement 
between clinicians (e.g. Silverberg et al. (2021)).13

Studies have specifically focused on how agree-
ment in clinicians’ scores on dermatology assess-
ments differ across skin types. When it comes spe-
cif ically to patients of color, rater variability has 
been found to be disproportionately high for dark 
skin. For example, Zhao and colleagues (2015)14 
compared the reliability of clinician scores on the 
most common assessments used in clinical trials 
for atopic dermatitis, including the EASI. They 
found that across all assessments, inter-rater vari-
ability was higher the darker the skin of the patient 

being assessed, and that reliability was poorest for 
patients with highly pigmented skin. A significant 
part of this disagreement was due to a high degree 
of variability in clinicians’ scores of erythema on 
highly pigmented skin. When erythema was ex-
cluded from the assessment of disease severity and 
the score was adjusted, disease was found to be 
significantly more severe. These results echoed the 
well-reported challenge that dermatologists have 
detecting erythema in heavily pigmented skin,15 
resulting in patients with dark skin that have cuta-
neous diseases such atopic dermatitis being under-
diagnosed and undertreated.16

For clinical research in dermatology to yield 
meaningful results applicable across the disease 
population, the most relevant outcomes–such as 
the EASI in atopic dermatitis–need to be measured 
in the most accurate and consistent manner. Criti-
cal to this is ensuring that every clinician rating 
disease severity understands the scores in the same 
way and administers the assessments in the same 
way every single time. Training raters who will 
administer the assessments prior to the initiation of 
a clinical trial can ensure their scores of patients’ 
disease severity during the trial are calibrated, 
reducing variability. Rater training has been used 
extensively for clinicians assessing patients in clin-
ical trials on central nervous system disorders, 
where outcomes are often semi-structured inter-
views that rely heavily on clinical judgement,17 but 
only recently has been identified as important for 
endpoint quality in dermatology clinical trials. 

In a recent study, Olt and colleagues (2019)18 
investigated the impact of standardizing training 
on the EASI for clinicians participating in a US na-
tionwide trial. Clinicians were trained on a detailed 
explanation of the assessment, along with consensus 
building exercises with expert trainers that involved 
example images with varying severity of atopic der-
matitis signs. The participating clinicians then took 
part in a test-retest certif ication test aimed to es-
tablish competence and determine inter-rater vari-
ability. This certification exercise consisted of two 
sessions, 5-10 days apart, where a set of case studies 
with different disease severity were presented, and 
the clinicians were asked to rate them. The findings 
demonstrated that variability in clinician’s EASI 
scores were significantly reduced after they received 
training, clearly showing that standardized rater 
training can align clinical judgement thus improv-
ing data reliability and quality. 
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Ensuring consistency 
and equality 
Given the underrepresentation of dark skin in the 
medical curriculum,2 and the increased rater vari-
ability observed when assessing dark skin,14 it is 
important to ensure that rater training materials 
for dermatology clinical trials are diverse and suf-
f iciently represent all skin types. This is vital for 
making sure disease severity and treatment effects 
are accurately captured for patients of color par-
ticipating in clinical research. However, although 
there are textbooks such as the Atlas of Black Skin19

that contain high-quality images of dermatological 
conditions on darker skin, there is no standardized 
image library for rater training that illustrates how 
signs manifest and progress with disease sever-
ity across different skin types. Issues with images 
currently used in rater training range from poor 
image resolution and artefacts obstructing the af-
fected area, to limited depiction of key anatomical 
areas affected by disease.

To address this issue, Signant Health gathered a 
multidisciplinary team of graphic artists, scientists, 
and expert clinicians to develop a set of training 
images for clinical research. The team developed 
high resolution, photo-realistic images of the differ-
ent signs of atopic dermatitis across severity levels 

and skin types which can be seen above. These im-
ages capture the progression of the signs of atopic 
dermatitis in common anatomical areas affected by 
the condition (e.g. inside of the elbow and back of 
the knee), with the affected area being represented 
without obstruction. By using this set of images, 
clinicians can be trained to identify and rate oth-
erwise diff icult signs such as erythema on darker 
skin. Training on such a diverse set of images has 
the potential to increase the reliability of clinician 
reported measures in dermatology clinical trials.

Clinical trials are essential in contemporary 
evidence-based medicine, as they generate evi-
dence on the safety and efficacy of new therapies 
and treatments. Diversity of participants in clinical 
trials is critical to ensure that the trial population 
is representative of the patients who will be using 
the treatment being tested, and that the f indings 
are generalizable. Although historically racial and 
ethnic minorities have been underrepresented in 
clinical research across therapeutic indications,20

including dermatology,21 major efforts have been 
made in the US by the FDA and the Revitalization 
Act of 1993. This has led to a steady increase of 
dermatological trials involving ethnic minorities.3

As such, diversity in training materials for clini-
cians taking part in a clinical trial, ensuring they 

ATOPIC DERMATITIS IN DARK SKIN AND LIGHT SKIN

IMAGES USED TO TRAIN CLINICIANS ON IDENTIFYING SIGNS OF THE CHRONIC SKIN CONDITION.

SOURCE:SIGNANT HEALTH
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are well positioned to judge treatment effectiveness 
across skin types, is critical.
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At the end of April, The Conference Fo-
rum’s Clinical Research as a Care Op-
tion, or CRAACO, featured a f ireside 

chat with emerging investigator physicians. These 
physicians— Ron Blair, MD, President, Forest 
Lane Pediatrics; Charlotte Grayson, MD, Partner 
and Internist, First Georgia Physician Group and 
Tina Kennelly, MD, Director of Tryon Medical 
Partners—have only been in research for ap-
proximately one year. Jennifer Byrne, CEO of Ja-
vara, an Integrated Research Organization (IRO) 
which brings clinical research into healthcare 
organizations allowing patients and doctors access 
to trials at the point of care, served as moderator 
of the discussion. While the physician investiga-
tors did partner with Javara to integrate clinical 
trials into their practices, the insights they shared 
were specific to their practice’s and patients’ expe-
riences. Byrne acknowledged that their combined 
efforts led to 2,000 people being enrolled in clini-

cal trials that a year ago would 
not have had exposure. Byrne 
also acknowledged that Javara 
moves “together in partnership 
with like-minded healthcare or-
ganizations, providers, health-
care leaders that actually see the 
value in research.” 

What follows is a summary of their discussion. 
Grayson is partner and internist at First Geor-

g ia Physician Group located in Fayettev i l le, 
Georgia, about 30 miles south of Atlanta. The 
population around the multi-specialty practice 
is suburban, somewhat rural, but also draws on 
the southern Atlanta area. The internal medi-
cine patients start at 18 years of age through end 
of l ife and the practice treats many palliative 
care and hospice patients, as well as complex 
cases of patients throughout the range of internal 
medicine. Grayson also noted that the patients 
were very diverse, with a 90% female base, and a 
majority of African American, Latino or South-
east Asian descent. “The opportunity to bring 
research to this population, who tend to be under-
represented in clinical trials, was something I was 
really excited about. But I also knew that I was 

going to be facing some challenges with these pa-
tients, where many have never heard of research,”              
Grayson said.

For the majority of physicians 
in Grayson’s practice, their ex-
posure to research was limited 
to their residency and training 
days. They needed refresher-
training, as well as full training 
for the staff, to learn how to pres-
ent research to patients and an-
swer questions. “As we started to 
ramp up clinical trials, we did a kind of bedside 
education with them so that they understood what 
these trials were and how to interact with our pa-
tients.” 

Tryon Medical Partners, based in Charlotte, 
North Carolina, is a fairly new practice, which 
broke off from a nearby hospital system approxi-
mately three years ago. The multi-specialty group 
includes cardiology, dermatology, rheumatology, 
endocrinology, as well as Kennelly’s specialty in-
ternal medicine. She says her primary focus is on 
women’s health and preventative care. The group 
didn’t have a formal research department and 
wanted to offer research as an option for patients 
because of what they felt were the inherent patient 
benef its. “We thought that it would provide a 
higher touch option for patients. Maybe patients 
who weren’t as well controlled in their diabetes 
could get enrolled in a diabetic study and we 
could couple them with trainers, as well as clini-
cal trial navigators and get them involved. Again, 
providing a high touch option that would hope-
fully improve their care overall.”

Kennelly explained that the 
group began with smaller trials, 
an anxiety trial and atrial f ibril-
lat ion, both device tr ials. But 
when they were offered COVID 
vaccine trials, they had to ramp 
up research pretty quickly. Of 
the one hundred physicians in 
the practice, 50% have been trained as investiga-
tors or sub investigators. “It took a lot of support 
and infrastructure to get our group—who was 
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pretty naive because we are a young practice—
where we are today. We’ve done the Moderna 
COVID vaccine trial, as well as the Janssen EN-
SEMBLE 3001 trial. So having a lot of support on 
the ground with Javara integrated into our clinical 
atmosphere helped us get patients involved and 
enrolled in these trials.”

Ron Blair has nearly 30 years 
of experience caring for pediatric 
patients. His practice in North-
ern Texas, Forest Lane Pediat-
rics, has a primary focus on in-
fants to age 19, but also includes 
a multi-specialty group with in-
ternal medicine, family practice, 
and OB-GYN among other spe-

cialties. Blair began working with Javara earlier 
than the other two practices, and he said the rela-
tionship has benefited his patients, in addition to 
being fun and interesting. “We’ve taken a step-by-
step approach with a lot of guidance from Javara 
because our group didn’t have extensive experi-
ence with [clinical trials]. We spent time training 
our clinical investigators and preparing a nice 
portfolio of our different specialties,” said Blair. 

The patients 
For the patients, Kennelly thinks they have a bet-
ter sense of support when they are involved with 
research. “For some of these trials, we’re seeing 
patients once every other month, but in between, 
we’re talking to them on the phone. Sometimes 
once or twice a week, sometimes every day for 
a couple of days for short periods of time. That 
allows them to voice their concerns and ask ques-
tions, and it allows more interactions for the phy-
sician or the PI or sub investigator. The patients 
also interact with the clinical trial navigators 
and assistants. Overall, the patient does enjoy the 
experience and when integrated with primary 
care and their own PCPs, I think clinical trial 

retention rates are higher because of the attention 
from their provider.”   

As predicted, Grayson said their staf f spent 
time with patients helping them understand their 
clinical research options. “I did notice many pa-
tients, in some respects, still have a lot of mistrust 
for the medical community. But I have found that 
they actually do trust their provider. And if we 
come to them and talk to them about the benefits 
of the research, they trust that coming from their 
own provider,” she said. Grayson also sees that the 
patients are excited to participate when asked, and 
spread the word to friends and family. Because 
of the practice population, and history of under-
representation, Grayson believes that the clinical 
research information and understanding for them 
is enlightening. And she believes that in the big-
ger picture, it is important to continue to try to 
include these populations. 

Blair’s practice initially sent queries to patients 
in the form of a survey asking if they would be 
interested in participating in relevant clinical tri-
als. The response was more enthusiastic than they 
predicted.  “When we interview people, there are 
several questions about clinical research. Our pa-
tients trust our ongoing focus on their continuum 
of care and gladly share appropriate information 
relevant to potential clinical trials. So it’s been 
very good for the patients and good for my staff 
and good for the other physicians involved.”

Blair, who did have exposure to clinical re-
search during his residency training, is proud of 
the number of physicians who signed on for clini-
cal investigator training. “It’s pretty exciting for 
all of us to be involved in contributing to the fund 
of knowledge. And also that we’re able to provide 
services and potential treatments to our patients 
that we would not have been able to previously.” 
Blair credits Javara for opening doors to research 
for practicing physicians that previously was just 
in the domain of academic institutions.

Ron Blair,  
MD
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Health Those who have conducted pediatric oncol-

ogy clinical trials know all too well that 
site-based treatment can create barriers that 

prevent patients from receiving potentially life-
altering therapies. 

Important f inancial, transportation and other 
social issues can affect parents’ ability to bring 
their immunocompromised chi ldren into re-
search centers. Unaddressed, these issues can 
result in low enrollment and high dropout rates 
for clinical trials, delaying study completion and 
slowing the availability of promising therapies to 
more families.

Earl ier this year, the Children’s Oncology 
Group (COG) and Signify Health set out on 
a mission to address some of these barriers by 
meeting pediatric patients where they are: in 
the home. 

We started this work by creating an in-home 
option for children diagnosed with B-cell acute 
lymphoblastic leukemia (B-ALL). B-ALL is the 
most common childhood cancer, representing 
20% of diagnoses in children younger than 15 
years old and the leading disease-related cause of 
death for children ages one to 19 years. Promis-
ing new therapies have the potential to alter the 
course of B-ALL progression, so removing bar-
riers to clinical trial participation is a primary 
focus for researchers.

AALL1731 (NCT03914625) is sponsored by 
the National Cancer Institute (NCI) under a Co-
operative Research and Development Agreement 
(CRADA) with Amgen, and is currently open at 
195 U.S. COG sites. COG and Signify Health 
are partnering to make in-home infusion services 
available for patients who are randomized to re-
ceive blinatumomab on AALL1731 and who are 
unable to access outpatient pumps and homecare. 
Amgen has provided funding to NCI under the 
CRADA to help more pediatric patients receive 
blinatumomab at home. 

We are delighted that after months of prepara-
tion, AALL1731 is now available on an in-home 
basis for eligible patients who choose it. Our expe-
rience may be instructive for other study sponsors 

and investigators considering making an in-home 
option available, and we thought it would be help-
ful to share insights around key areas of focus for 
our team. 

Ensuring that the 
family is prepared
Having a stranger in the home and administer-
ing a potent drug to your child, can be a scary, 
overwhelming experience. So we put ourselves 
in the patient’s and families’ shoes, asking our-
selves: What can we do to make this easier for the 
family? How can we make this less intimidating 
for the patient? What will make the patient as 
comfortable as possible? Ultimately, everyone 
involved in the clinical trial wants the families to 
know that we all care about the patient as much 
as they do.    

We approached this challenge by designating 
one point of contact from Signify to answer all of 
the patient’s and family’s questions, be on call as 
often as necessary, proactively seeking their feed-
back after each visit, and coordinating all logistics 
with the clinician, the hospital and the research-
ers. This personalized approach makes the f irst 
visit that much easier.

Ensuring that the nurse 
clinician is prepared
Not only do the families need to be prepared, 
but the visiting nurse clinician also needs to have 
everything readily available to administer the 
therapy and follow the protocol. Our teams pre-
pared a bag of everything that might be needed: 
tubing for infusions, various sizes of needles for 
blood draws, copious amounts of PPE, proper 
waste disposal (baggies, containers, etc.), even a 
thermometer—anything that would be readily 
available to healthcare workers in the hospital 
must be on hand for them in the home.    

In-home delivery would also not be possible 
without technology that enables everyone—Sig-
nify, COG, the nurse clinician, and clinical coor-
dinators—to communicate and coordinate. Clini-
cal trial protocols and all of our in-home standard 

Patient-Tested Practices 
for In-Home Trials
Bringing clinical trials to patients’ homes can address existing site-based challenges

Mignon Loh, 
MD 
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Chair
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operating procedures (for example, what to do if 
the patient is not home, what to do if the patient 
has a high fever) are uploaded to an iPad that is 
kept with the materials. Any issues immediately 
trigger a call from the nurse clinician in the home 
to the patient’s managing physician to discuss the 
f inding and next steps.

And of course, one of the many important con-
siderations when delivering continuously infused 
medications at home for pediatric patients; given 
that there may be curious siblings running around 
the home, we placed a lock on the materials to en-
sure safe keeping.

Ensuring that the timing aligns 
In clinical trials, timing is everything. For the 
AALL1731 trial, blinatumomab has a very short 
half life and thus must be delivered intravenously 
for 28 days, 24 hours per day. So when a patient 
is approved for discharge from the hospital, the 
visiting nurse clinician has a very small window 
of time that they can arrive at the patient’s home 
to initiate the treatment—they must hook up the 

patient within four hours of leaving the hospital. 
Once in the home, patient metr ics are docu-
mented in real-time and then the nurse clinician 
is on call for the f irst 24 hours after a bag change 
to address any potential pump malfunctions.  

Ensuring that the timing matches up at each 
touchpoint is no easy feat—and given that we do our 
best to send the same provider each time, it can be 
even more challenging. We have to prepare for all 
scenarios which require f lawless logistics, stream-
lined technology and timely communications. 

Bringing it all home 
As in-home clinical trials become more common-
place, a critical component of their success will 
be the development of clear and forward-think-
ing plans for managing the clinical trial in the 
home setting. Our experience has shown us that 
by offering this easier way for patients to partici-
pate in clinical trials—for example by bringing 
clinical trials to them, in their homes—we can 
help bring new, life-saving therapies to patients 
around the world.  
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The complementary 
information that 

RWE provides can 
be the catalyst for 

increased approvals 
and expansion 
of treatments

Augmenting Single Arm 
Oncology and Rare 
Disease Trials with RWE

There are cases where clinical trials may be chal-
lenging or not feasible to conduct, such as when 
there are insufficient numbers of patients, or the 
study outcomes are too rare to measure in a trial 
setting. These challenges can be especially dif-
ficult in oncology, as rare and aggressive cancers 
are further stratified by molecular subtypes. In 
instances such as this, RWE can provide valuable 
evidence to support the development programs for 
product approvals.

When leveraging RWE, researchers should 
carefully plan the evidence strategy, and do so 
early on when designing their pivotal clinical 
trials. It is important to begin by deciding if real 
world data (RWD)—the healthcare data from 
which RWE is derived—adds value to a study 
design, and if so, what type of data source will be 
accessible and fit the purpose of the study’s goals.

In recent years, sponsors have increasingly in-
cluded RWE in their submissions for regulatory 
decisions regarding approvals and label expan-
sions of new medical products. In addition to lev-
eraging RWE as an external comparator to pro-
vide complementary evidence to single-arm trials 
and measure safety and efficacy of treatments in 
routine care, sponsors have begun using RWD to 
measure long-term outcomes in patients long after 
a clinical trial has concluded.

Recent examples illustrate the ways regulators 
are embracing RWE, especially in instances for 
rare or orphan diseases, areas of significant unmet 
need, or where clinical trials alone cannot provide 
sufficient information. A recent review by Bolislis 
and colleagues presented 27 cases where sponsors 
submitted RWE to support a regulatory deci-
sion, including 17 for new drug applications and 
10 for line extensions. For example, in the EMA 

submission of tisagenlecleucel for treating patients 
with diffuse large B-cell lymphoma, efficacy data 
from a pivotal single-arm, open-label trial was 
compared with a retrospective, real world external 
benchmark, demonstrating similar eff icacy but 
longer duration of treatment effects when com-
pared to standard of care. 

Regulators will not provide guidance on the 
type of RWD to leverage in a study. However, 
these examples demonstrate how the additional 
evidence can support new drug product approvals 
and label expansions. Engaging with regulators 
early during the development process and sharing 
real world study plans can improve the likelihood 
that the RWE gathered in support of the study 
will be accepted as part of the submission down 
the road.

The FDA has signaled that they will provide 
formal guidance in 2021, advising pharmaceutical 
companies about the use of RWE to expedite the 
drug approval process. This guidance will include 
more information on when RWE can be leveraged 
and what approaches are sufficient to support new 
drug approvals and label expansions. However, 
pharmaceutical companies should not hesitate to 
incorporate RWE into their study design when it 
makes sense. 

The complementary information that RWE 
provides can be the catalyst for increased approv-
als and expansion of treatments that are desper-
ately needed by patients with rare forms of cancer 
and other rare diseases. Regulators have indicated 
that they recognize the value of RWE. It’s incum-
bent upon pharmaceutical companies to similarly 
embrace RWE as part of their development efforts 
through strategic planning, shrewd study design 
and close collaboration with regulators.

A cross the industry, researchers are relying more and more on real world evidence (RWE) to 
better understand the benefits and risks of novel treatments, especially as they are used in 
routine care and in underrepresented populations. For regulators and researchers alike, RWE 

provides complementary evidence to clinical trial data, answering more questions, among a broader 
set of patients, and deepening the understanding of the benefits and risks of the treatments. Clinical 
trials remain the gold standard for gleaning a strong foundation of evidence about the safety and effi-
cacy of medical products. But they cannot address all questions needed to understand the benefits and 
risks of treatments. 
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