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Lisa Henderson
Editor-in-Chief

Decentralized trials 
and direct-to-patient 

trials are the way 
to the future

A Bevy of COVID-
Tested Successes
As I mentioned last month, we debuted our 

first ever virtual symposium. And because 
of our speakers (side note, they were all 

women!) and our audience involvement, it was a 
success. We had over 1,300 registrants over the 
two-day event, and you can still register to watch 
on-demand (see: https://bit.ly/36BHB5B). “Clini-
cal Trials Operational Successes Post COVID-19” 
focused on two topic areas: Patient Participation 
and Technology. And each of the speakers brought 
their expertise to their topic, and that experience 
over COVID. The intention, to apply what was 
learned to next generation clinical trials. Some of 
those highlights are listed below. 

Home nurses. This has been on the radar for 
clinical trials for some time, but clearly a necessary 
solution for COVID. There remains a lot of ques-
tions around what you can and can’t do according 
to local regulatory or governments, as well as how 
it works operationally. Dig in, plan ahead, and 
work through the issues with both the home nursing   
provider and the sites. 

Clinical trial participation and diversity. 
With underrepresented populations an ongoing in-
dustry topic, COVID brought the specter of health 
inequities, as well as the need for what patients want 
in clinical trials. Joan Chambers, Senior Director, 
Marketing & Outreach, Center for Information 

& Study on Clinical Research Participation (CIS-
CRP), brought research and insights from CISCRP, 
which based on audience comments, should be 
largely shared in the industry. 

Pivoting and implementing new processes. 
From Honor Health Research, the speakers de-
scribed how they worked to advance COVID-19 
research quickly in their local hospital community. 
Try new things, communicate constantly and im-
plement eConsent were keys to their success. 

Patient registries. We’ve talked about these 
before, but NORD described the use of patient 
communities to inform and educate patients dur-
ing COVID, as well as patient registries as a source     
for RWE. 

Technology. Takeaways from technology day…
decentralized trials and direct-to-patient (or fam-
ily) trials are the way to the future, important for 
patients, as well as data integration. Remote moni-
toring and its possibilities made many sponsors and 
sites unaware at the beginning of the pandemic. 
Now, more than ever, the industry needs to look 
at building these capabilities into their protocol 
designs as back up or because it works well. And 
finally, Kimberly Ray presented ACRP data and 
support that technology is not going to replace any-
one’s job at the site. Comforting data for everyone 
in the midst of change. 
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WASHINGTON REPORT

Jill Wechsler
Washington 

Correspondent

MORE COLLABORATIVE 
CLINICAL TRIALS SOUGHT 
TO COMBAT COVID-19
With several innovative vaccines beginning to pro-
vide protection against COVID-19 for Americans 
and people around the world, scientists and policy-
makers are looking more sharply at the lag in iden-
tifying and producing medicines to moderate early 
infections and to treat seriously ill patients. And 
the demand for effective therapies has escalated 
with the emergence of new COVID-19 variants.

Much of the blame for limited progress in this 
area lies with the lack of collaborative, central-
ized research programs able to identify and col-
lect valid data on existing and new therapies. In-
stead, hundreds of researchers and clinicians have 
launched multiple trials of available drugs, most 
without adequate controls and size needed to yield 
useful evidence. Moreover, the focus on developing 
monoclonal antibodies (mAbs) that are delivered 
intravenously has created difficulties for patients 
and providers.

Anthony Fauci, MD, director of the National 
Institute of Allergy and Infectious Diseases (NI-
AID), noted in an interview with JAMA that while 
some available therapies have been effective in 
treating some patients, there has been no “knock-
out punch” against the virus. Administering 
mAbs, he explains, means a patient has to go to a 
hospital or infusion center, which are ill-suited for 
treating outpatients in early disease stages. What is 
needed, he said, is a “concerted effort” for develop-
ing effective combination antiviral agents that can 
suppress COVID-19 completely, as done for HIV 
and hepatitis C.

Moncef Slaoui, former co-director of Operation 
Warp Speed (OWS), similarly acknowledged the 
need for mAbs with formulations that permit sub-
cutaneous or intramuscular injection to facilitate 
outpatient delivery to patients with mild infections. 
He lamented that the centralized approach for 
developing vaccines did not work for therapeutics, 
where multiple researchers have launched hun-
dreds of small trials, most with no controls.

One sign of progress was FDA’s authorization 
of a mAb cocktail from Eli Lilly that features a 
notably shorter infusion time frame than other 
similar treatments. FDA granted emergency use 
authorization (EUA) in February for this combina-
tion of bamianivimab and etesevimab with an in-
fusion time of 16 minutes, instead of an hour. And 
ongoing tracking of testing for therapeutics to treat 
COVID-19 by BioCentury anticipates the release 
of data from late-stage studies on nearly 30 thera-
pies, including 10 immune modulators in Phase 
III or IV trials plus studies on antimicrobials and 
antithrombotics.

Too many useless trials
Several immune modulators are participating in 
the collaborative ACTIV-1 IM trial organized 
by the National Institutes of Health (NIH). More 
notable is the RECOVERY trial in the United 
Kingdom, which has yielded important clinical 
results on potential pandemic therapies, includ-
ing a recent study showing that the rheumatoid 
arthritis treatment tocilizumab from Roche can 
reduce deaths in hospitalized COVID-19 patients 
when combined with the steroid dexamethasone. 
Equally important is earlier RECOVERY find-
ings that the much-touted malaria drug hydroxy-
chloroquine was not beneficial.

But aside from a handful of such collaborative 
studies, most COVID-19 research on potential 
therapeutics has been sponsored by individual bio-
pharma companies and academic research centers. 

FDA Acting Commissioner Janet Woodcock, 
who directed OWS this past year, on leave from 
her position as director of the Center for Drug 
Evaluation and Research (CDER), reports that 
only 5% of the more than 400 clinical trials un-
derway worldwide could be considered sufficiently 
“randomized and adequately powered” to achieve 
statistical significance. At a webinar in January 
2021 hosted by the Clinical Trials Transformation 
Initiative (CTTI), Woodcock lamented the waste 
and duplication created by a “plethora of small, 
single-center trials,” most without control arms 
and sufficient size and structure to yield results. 
Moreover, the situation has created shortages in 
research supplies and in personnel, as well as com-
petition for patients at medical centers, she added.

An FDA report on the accomplishments of 
its Pandemic Recovery and Preparedness Plan 
(PREPP) last year noted that there are no new 
FDA-approved therapies for COVID-19, despite 
nearly 3,000 clinical trials on record through data 
from clinical.trials.gov and the World Health Or-
ganization as of November 2020. The report con-
cludes by calling for broader use of adaptive trial 
designs and master protocols to avoid such waste 
and redundancy.

At the CTTI conference, research experts re-
ported on progress in expanding collaborative 
research programs in the US, such as NIH’s AC-
TIV-3 and ACTIV-4 studies and the REMAP-
CAP multi-center trial. A group of leading bio-
pharma companies formed the COVID R&D 
Alliance last summer to collaborate in identify-
ing and testing repurposed and new compounds 
through platform trials and data sharing. Such 
initiatives aim to address the critical problems that 
have delayed effective development of COVID-19 
treatments so far and to build support for more 
coordinated centralized clinical testing programs 
before the next pandemic.
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US COVID STRATEGY

COVID-19 VACCINE MAKERS 
OVERCOME CHALLENGES TO 
RAMP UP PRODUCTION
Despite shortages in critical components and ex-
perienced staff, vaccine manufacturers anticipate 
significant boosts in output in the coming weeks 
for these innovative products. The companies with 
the first Emergency Use Authorizations (EUAs) for 
vaccines to combat the pandemic produced only 
63.7 million doses as of January 31, 2021, far less 
than the initial goal of 300 million doses, raising 
skepticism of even meeting the 200 million-dose 
goal for the end of March 2021. But in recent weeks, 
the prospects for greater vaccine output have bright-
ened, and the entry of Johnson & Johnson into the 
market should help. To prevent future production 
delays of critical products, the Biden administration 
is examining supply chain vulnerabilities for phar-
maceutical ingredients as part of a longer-range 
consideration of products important to
public health. 

Efforts to expand production of vaccines to com-
bat COVID-19 have had to overcome a wide range 
of shortages in materials, qualified facilities, and 
experienced workers such as engineers and quality 
control managers. A particular problem is scarce 
supplies of the ionized lipid nanoparticles needed 
for the Pfizer-BioNTech and Moderna mRNA 
vaccines. Only a handful of companies previously 
produced very small amounts of lipids, most for 
clinical trials involving rare disease treatments. 
More contract manufacturers now are licensing the 
lipid technology, but production scale-up has been a 
slow process. In addition, finish-fill operations have 
emerged as serious bottlenecks due to shortages af-
fecting key components for new and revised operat-
ing lines plus requirements for high levels of sterility. 

At a recent hearing before the House Energy & 
Commerce subcommittee on Oversight & Inves-
tigations, leading vaccine makers outlined efforts 
to enhance production and packaging processes. 
Pfizer Chief Business Officer John Young summa-
rized company plans for boosting vaccine shipments 
from 5 million to 13 million doses per week by the 
middle of March. Similarly, Moderna President 
Stephen Hoge outlined efforts to deliver millions of 
doses by the end of March and other increases lead-
ing to a total of 700 million doses this year.

Johnson & Johnson now expects to provide 100 
million doses of its single-dose adenovirus vaccine 
by the end of June 2021, starting with 20 million 
doses by late March, following FDA granting EUA 
for the product. Janssen Vice President Richard 
Nettles described for the House committee how 
the company had to assess nearly 100 potential 
production sites to find eight able to support its ac-
celerated development timeline. Drug substance 

production takes about two months and is being 
done at Emergent BioSolutions in Maryland and 
at Janssen’s Netherlands plant and another facility 
in India, Nettles explained. And another five to six 
weeks are needed to produce, test and release the 
drug product, which is occurring at US sites in Indi-
ana, Michigan and Pennsylvania, plus operations in 
Spain, Italy, India and Africa. 

Pfizer/BioNTech now projects 2021 global pro-
duction to reach 2 billion doses, almost double early 
estimates. Some of that increase is due to FDA 
approval for extracting six doses per vial, as op-
posed to five doses originally approved. Pfizer CEO 
Albert Bourla provided further details on company 
production scale-up in conjunction with President 
Joe Biden’s visit to Pfizer’s Kalamazoo, MI manu-
facturing facility on February 19, 2021. Bourla 
cited plans to add new formulation suites and lipid 
production in Kalamazoo and at its research site 
in Groton, CT. Additional finish/fill lines have 
been established at its McPherson, KS site. This 
expansion, together with contracts with two ad-
ditional US contract manufacturers and improved 
processes, will enable Pfizer to reduce the time 
needed to produce vial-ready product from 110 days 
to 60 days. Innovations involve doubling batch size 
to increase yield and utilizing more efficient lab test 
methods to reduce release times. 

In addition, Pfizer’s vaccine will be easier to 
ship and store with FDA approval of higher tem-
peratures–that is sub-zero (-15 to -25C), as opposed 
to the ultra-cold level initially authorized. That 
change is based on stability studies conducted over 
the past nine months and should facilitate distribu-
tion to pharmacies and smaller health facilities. 

Moderna’s production gains arise from added ef-
ficiencies in creating batches of the drug substance 
at its facility in Norwood, MA and at the Ports-
mouth, NH plant operated by contract manufactur-
ing partner, Lonza, Ltd. Moderna also is expanding 
its fill-finish process agreement with Catalent and 
looking to contract with another partner. And the 
company expects to speed up manufacturing runs 
with FDA approval of providing 15 doses per vial, 
filling up the empty space in vials that currently 
hold 10 doses. 

The difficulties for manufacturers in securing 
critical ingredients for vaccine production, packag-
ing and delivery has prompted the Biden admin-
istration to assess the situation. In an Executive 
Order issued Feb. 24, 2021, President Biden initi-
ated a comprehensive review of supply chain risks 
for active pharmaceutical ingredients. The aim is 
to identify factors underlying shortages and supply 
interruptions of these products and steps the gov-
ernment can take to address relevant problems in 
the short term. 

            —Jill Wechsler
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EU REPORT

Peter O’Donnell
Brussels 

Correspondent

EUROPEAN LEADERS 
STILL DISCUSSING 
PANDEMIC RESPONSE
The European Union is still beating itself up for 
its failings in countering COVID, and the latest 
initiative to emerge in its bid to remedy the defi-
ciencies is destined to make some early changes 
to the rules on medicines marketing, and to bring 
in some longer-term changes to clinical devel-
opment too. The project, known as HERA–a 
classic EU non-abbreviation, this time for the 
European Health Emergency Preparedness and 
Response Authority–is now taking shape, with 
multiple objectives that will overall, according 
to the European Commission proposal, be a sys-
tematic response to “revealed vulnerabilities in 
global supply chains, and insufficient oversight of 
manufacturing capacities and research priorities 
in the EU.”

EU leaders have been calling for urgent action, 
ranging from better epidemiological data to mo-
bilizing research funds, and for regulatory f lex-
ibilities to accelerate the development of vaccines 
and therapies, as well as more joint procurement 
programs for critical supplies. They have openly 
acknowledged their admiration for the example 
shown by the US Biomedical Advanced Research 
and Development Authority in accelerating the 
development of countermeasures and boosting 
manufacturing capacities when needed.

So HERA is going to come into being, as a 
complement to the European Centre for Disease 
Prevention and Control and the European Medi-
cines Agency. And in the meantime, a series of 
immediate actions “will test a number of solutions 
that could serve as a blueprint”–looking par-
ticularly at emerging biological threats to human 
health and antimicrobial resistance. One of these 
is the ‘HERA incubator’, presented as a concept 
in mid-February. This will provide new money for 
genomic testing, more agile approval procedures, 
and pressure for industry to boost production 
capacity. Sourcing vaccines from beyond the EU 
and support for transfer of technology are also 
entertained as options.

One of the first changes likely to take effect 
will be faster regulatory processing of vaccines 
adapted to tackle COVID variants. Based on cur-
rent EU procedures for approving annual inf lu-
enza vaccines, it will permit release on a smaller 
set of additional data submitted to the European 
Medicines Agency on a rolling basis, with early 
guidance for developers on data requirements. 
Central to this approach is a “new category of 
emergency authorization of vaccines at EU level 
with shared liability among member states.” The 
real novelty is the sharing of liability. At present, 

member states can give national-level emergency 
approvals on the basis of only limited data–as 
Hungary has done for the Russian Sputnik vac-
cine–but each country that chooses this route 
must cover any liabilities that arise from the prod-
uct’s use. By giving such approvals formal EU 
status, the liability would be borne by all member 
states–which would, it is calculated, allow more 
rapid EU-wide response. To further ease supply, 
certification of new or repurposed manufacturing 
sites for vaccines will be pushed through faster, 
with early involvement of regulatory  authorities.

Early responses to the EU thinking have been 
broadly favorable from stakeholders directly in-
volved in drug development or regulation. The 
European affairs department of the French gov-
ernment has lent its support to the project, and 
the Danish government gave its backing, although 
with a warning against uncertainties arising from 
overlapping tasks–a view echoed by the German 
Medicines Manufacturers’ Association, BAH.

Johnson & Johnson rapidly welcomed the pro-
posal, urging large-scale investments in research 
and development for new vaccines, therapeu-
tics, diagnostics and devices. “HERA should be 
equipped to collaborate throughout the entire 
process for the discovery, development, produc-
tion, and deployment of effective countermea-
sures for future health crises, including pre-clin-
ical and clinical development, manufacturing 
scale-up and validation, regulatory interactions 
and submissions, procurement and potential 
stockpiling,” it said. GSK said it was ready to 
cooperate, via its network of 14 manufacturing 
and four R&D facilities across the EU, and ap-
plauded the concept of a streamlined approach to 
development. It recommended funding HERA to 
carry out R&D and clinical development projects 
with appropriate research, industry and regula-
tory experts on its staff. EUCOPE, the lobby 
for Europe’s smaller research-based drug firms, 
threw its weight behind closer coordination and 
cooperation, particularly for greater regulatory 
f lexibility, and for the development and manu-
facturing of specialized medicines and vaccines 
that are not viable without f inancial securities 
and regulatory collaboration.

In a detailed response, the main European 
drug industry association, EFPIA–together with 
its specialist Vaccines Europe section–endorsed 
the need for “a robust, resilient and agile ecosys-
tem to anticipate and effectively manage pan-
demics and their consequences,” and welcomed 
the ambition to create HERA. “What is needed 
most for effective emergency preparedness and 
response is a system that is connected, responsive 
and collaborative, as innovation and opportuni-
ties to address health threats may come from 
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unexpected areas,” it said. HERA could be both 
a central actor and a systems designer, working 
with health authorities and the private sector, 
it suggested. That will need “clear structures to 
address the existing gaps in supporting late-stage 
development and manufacturing.” But it warns 
of the risk that such a complex structure “implies 
hurdles, which might reduce the speed of deci-
sion-making,” so tools will be required “to elimi-
nate redundant bureaucratic procedures and 
guarantee the necessary f lexibility and speed to 
act.” At the same time, the new authority should 
have strong ties with international agencies such 
as WHO or BARDA, to avoid unnecessary com-
petition and overlaps.

The process of creating this new agency is 
not going to run rapidly, since the EU has its 
own lengthy consultative and legislative ma-
chinery that must be satisf ied. But just at the 
end of February, EU leaders gave a renewed 
jolt to the ref lections, devoting an entire day 
of one of their summit meetings to beefing up 

Europe’s response to COVID. EU Council Presi-
dent Charles Michel’s invitation letter to the 
heads of state and government of the 27 member 
countries was unambiguous about the urgency: 
the situation “remains challenging due to the 
emergence of new variants,” but “our priority 
continues to be to speed up vaccinations across 
the EU.” Central to the discussions, he insisted, 
would be the issues around “accelerating the 
authorization process of vaccines, as well as their 
production and delivery,” and “solutions to bring 
manufacturers across supply chains together in 
order to scale-up production in the EU.”

It won’t be the first time that EU leaders have 
been asked to act rapidly on an issue of crucial 
importance for Europe and its citizens–and their 
record has not always been perfect in coming 
up with the required responses. But this is the 
f irst time they have been asked to move fast 
against the background of a mounting toll of 
death and disease that their actions could prove                   
to be literally vital in arresting.

HTA—EASIER TO REACH 
GLOBAL CONSENSUS THAN 
AN AGREEMENT IN EUROPE
The pressure is on for decisions over health 
technology assessment in Europe. After three 
years, the 27 member states of the European 
Union have still made no real progress on leg-
islation that would coordinate their clinical 
assessments more closely, and meanwhile the 
two-decade-long trial of EU-funded voluntary 
cooperation among health technology bod-
ies across Europe is on the brink of running 
out of time to demonstrate technical f ixes to 
the duplication that some 80 independent na-
tional and regional HTA agencies are currently               
responsible for.

There is no timetable for member states to 
agree on the European Commission’s 2018 pro-
posal for working more closely together, and the 
arguments between them over whether it should 
be obligatory are still paralyzing progress. Even-
tually, if no compromise is reached, the draft 
law may just wither and die. And if the compro-
mise reached does not satisfy the Commission as 
suff iciently robust in reducing duplication, the 
Commission may just kill the proposal off itself.

As for EUnetHTA, running on borrowed 
time since last year (it was due to finish its work 
in 2020, and the Commission extended its man-
date and funding for one last year in the hope of 
progress), it still has a lot of work to complete. A 
cursory glance at its own programming demon-
strates just how much.

One of EUnetHTA’s objectives is to sup-
port the implementation of a HTA cooperation 
mechanism, and so far, there is no mechanism 
to support. It is also supposed to promote re-use 
of jointly-produced HTA reports—which is just 
what member states are currently squabbling 
over. Another is to “refine the production pro-
cesses of joint assessment reports” and “facilitate 
the implementation of the joint assessment in 
national and regional practice.” And yet an-
other is to provide input on final processes and 
recommendations for a sustainable model of 
European collaboration on joint assessments 
after 2020—precisely what is not yet agreed 
by member states. Other aims are to provide 
manuals and methodological guidelines and fee 
structures and data requirements for the new 
system—which doesn’t yet exist and doesn’t look 
like it is going to anytime soon.

The recorded achievements of EUNetHTA 
consist mainly of winning approval for reports 
on some of the challenges encountered in tack-
ling these issues or issuing recommendations for 
a system that has yet to be agreed on, much less 
built, or organizing meetings among “stakehold-
ers”—many of whom appear unwilling to make 
any progress.

At least one positive step has however been 
made towards a common approach on HTA—a 
def inition of HTA itself has been agreed. But 
this step has been taken at global rather than 
European level, with EUnetHTA just one of the 
participants. 

—Peter O’Donnell
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TURNING CHALLENGES INTO 
OPPORTUNITIES: EVALUATION 
OF DIGITAL HEALTH PRODUCTS
Clinical evaluation of medical devices is a sys-
tematic process that requires careful, strategic 
planning. It’s a process that encompasses the 
continuous generation, collection and analysis 
of cl inical data from external and internal 
sources and, performed with the aim of verify-
ing the performance, safety and clinical benefit 
of a device for its intended use. A critical part 
of medical device development, this evalua-
tion must comply with the general safety and 
performance requirements (GSLA) so that the 
device can be approved by regulatory authori-
ties. In Europe, one key component of the as-
sessment is a technical document referred to as 
a clinical evaluation report (CER), which is re-
quired for several categories of medical devices 
to be CE-marked and increasingly empha-
sized by new EU Medical Device Regulations 
(MDR) released in May 2020. FDA device 
submissions, although may somewhat differ in 
format from the EU submissions, also require 
a collation of evidence demonstrating that the 
device to be marketed is safe and effective, or 
that it is substantially equivalent to a legally 
marketed device. This collation of evidence is 
in essence the core of a CER document.

Emerg ing companies and dig ita l health 
startups, without experience in this area and 
who are developing novel, f irst-of-their kind 
medical technologies, can f ind CER writing 
particularly daunting. 

Shiri Diskin, PhD, Head of Medical Writ-
ing at Bioforum, a data-focused CRO serving 
life sciences companies worldwide, sat down 
with Daphna Laifenfeld, PhD, Chief Scientif ic 
Off icer at Ibex Medical Analytics, a company 
developing AI-based solutions for cancer diag-
nosis, to discuss the challenges associated with 
developing a CER and how to effectively navi-
gate them while creating opportunities that 
increase eff iciencies. 

Shiri Diskin: Why is the CER writing 
process more complex for digital health 
solutions?
Daphna Laifenfeld: It’s often dif f icult to 
identify similar exist ing commercial digital 
health products that can be used for com-
parison, or at the very least, as an example for 
evaluation criteria. Many times, the product is 

innovative enough so as to create a new f ield. 
This dynamic creates several challenges for 
sponsors of clinical trials of digital health solu-
tions. First and foremost, clinical evidence of 
performance must be generated by the spon-
sor through cl inical studies and the use of 
previously published data or research meth-
odology is very limited. Second, appraisal of 
literature for its quality and relevance, which 
is a major aspect of writing the CER, is simi-
larly complex given the scarcity of sources for           
comparisons.

Furthermore, the eva luat ions of d ig ita l 
health products that use mathematical algo-
rithms rely on f ields of knowledge that are 
quite distant from the medical f ield, such as 
complex statistical models, machine learning, 
aspects of software development and compu-
tational methods. Consequently, it’s dif f icult 
to f ind experts who can synthesize such vast 
amounts of data and the complex methodolo-
gies used during development into a coherent 
appraisal of the product within the context 
of its intended use, in a way that will also be    
compelling to a regulatory reviewer. 

SD: At which point in your product devel-
opment process did you decide to begin 
the CER writing process and on what did 
you base the decision?
Laifenfeld: Ibex Medical Analytics develops 
AI-based solutions that help pathologists di-
agnose cancer more accurately and eff iciently. 
The Galen Breast solution, our automated tool 
for analyzing images of breast biopsy speci-
mens, identif ies invasive and in situ breast 
carcinoma. It’s an AI-based in-vitro diagnostic 
tool and its current intended use is as a ‘sec-
ond read’ of breast biopsies for quality control 
of pathologists’ diagnoses. We are currently 
in the process of applying for a CE mark un-
der IVDD, which does not mandate a CER 
for our products. However, the CER will be 
required by the In Vitro Diagnostics Regula-
tion (IVDR), which will come into ef fect in 
May 2022. This legislation was formulated by 
the European council and it is to be used by 
the European Medicines Agency (EMA) and 
national competent authorities while assess-
ing medical devices. As part of our overall 
commitment to stringent quality standards, 
we view the process of developing a CER as 
an important step in preparing the technical 

Daphna Laifenfeld, 
PhD, Chief Scientific 

Officer, Ibex 
Medical Analytics

Most digital health 
products can be 

viewed as decision-
support tools; they 

provide information 
that supports 

the patient, the 
caregiver or the 
physician with 

decision making

005-013_ACT0321_News (latest).indd   9005-013_ACT0321_News (latest).indd   9 3/3/21   5:28 PM3/3/21   5:28 PM



10      March 2021  •  Applied Clinical Trials appliedclinicaltrialsonline.com

Q&A

documentation, clinical evidence and support-
ive data we use for positioning our product 
in the market, regardless of the regulatory 
requirement at this stage. Moreover, the orga-
nized presentation of data in the CER can as-
sist us in planning the product roadmap going 
forward. Ibex is a scientif ically rigorous and 
quality-driven company, and adherence to the 
strictest requirements is one of our core val-
ues. Thus, with the prospect of IVDR coming 
into effect next year, we essentially decided to 
have a CER from the outset, and we will con-
tinue to update it as more information becomes        
available.

SD: Why did you decide to outsource the 
CER writing process?
Laifenfeld: As i s the case in most fast-
growing companies, in-house resources are 
l imited and focused on the company’s core 
expert ise. MEDDEV 2.7/1 rev. 4 specif ies 
that the CER should be written by a per-
son with training and experience in medical 
writ ing. The CER should present a highly 
professional and compelling argument, from 
both the regulatory and the internal, com-
pany point of view. We do not, at this stage, 
have the specif ic knowledge and experience 
required to undertake such a substantial task 
within our small organization, so we chose 
to partner with external experts. In addi-
t ion, we believe that assigning this writ ing 
task to a dedicated, external CER professional 
brings a broader perspect ive, awareness of 
best practices and new insights to the pro-
cess that provides for a more ef fect ive and 
eff icient submission.

For example, with Galen Breast, the process 
of developing the document and the discus-
sions with the writers forced us to take a break 
from the daily management of product devel-
opment and consider wider aspects such as 
the product’s position within the f ield and its 
current risk-to-benef it ratio. The f inal report 
can also be used to help guide our short- and 
long-term development path.

SD: In your view, when it comes to de-
veloping a CER, what are some of the 
advantages and disadvantages digital 
health products pose?
Laifenfeld: The main advantage is the fact 
that physical safety is not an issue with soft-

ware. This means that a substantial part of 
the evaluation and related components within 
the document–namely detailed assessments of 
device specif ications, biocompatibil ity, and 
safety aspects related to hardware components 
that interact with the human body–are not 
required. 

This is not to say that there is not a con-
siderable amount of work associated with risk 
evaluation. Most digital health products can 
be viewed as decision-support tools. They pro-
vide information that supports the patient, the 
caregiver or the physician with decision mak-
ing. Thus, the main risk associated with use of 
such products is arriving at a decision, based 
on data from the product’s output, that may 
potentially not benefit or may potentially harm 
the pat ient. Such r isks should be careful ly 
evaluated and mitigated for each product with 
its specif ic characteristics and intended use. 

Another type of risk is information secu-
rity. Digital health products that collect or 
store any patient data are also bound by con-
f ident ia l ity, cybersecurity and pat ient pr i-
vacy requirements and regulation, such as the 
American Health Insurance Portability and 
Accountability Act of 1996 (HIPAA) or the EU 
General Data Protection Regulation (GDPR). 
Any digital health product that stores patient 
information, may pose the risk of this private 
information being accessed by third parties, 
not ethically allowed to view or use it. A care-
ful analysis of cybersecurity risks should be 
conducted on a continuous basis to identify 
and mitigate them early.

For a digital health product, physical trac-
ing of the product or its individual components 
is not necessary, making unique device identi-
f ication requirements simpler. 

      

—Shiri Diskin, PhD, Head 
of Medical Writing at Bioforum
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Heather Kopetskie
Director, 

Biostatistics, Rho

Incorporating all 
‘e’ data into the full 
clinical database, 

means bringing all the 
‘e’ data together into 
one central location

PLAN THE FLOW OF DATA 
EARLY FOR MAXIMUM EFFECT
A wealth of information is available regarding 
decentralized clinical trials and the technol-
ogy solutions available for implementation of 
eConsent, eCOA, and everything “e.” These 
technologies are essential and allow clinical 
trials to be patient centric, as well as provide 
easier access for patient participation. 

However, what is less often discussed is how 
the ‘e’ data is incorporated into the full clini-
cal database and how we ensure that the data 
is meeting regulatory expectations and trial 
integrity requirements for FDA approval. In 
this interview, Heather Kopetskie, Director 
of Biostatistics for Rho, discusses some points 
related to proactively managing the many “e”s 
in data collection. 

How is ‘e’ data incorporated into the 
full clinical database? Is this an easy or 
complex process given the various data 
sources?
Heather Kopetskie: Incorporating al l ‘e’ 
data into the ful l cl inical database, means 
bringing all the ‘e’ data together into one cen-
tral location. Preferably, early on in the trial 
and often. The complexity of this process is 
highly dependent on the process of receiv-
ing data from the various data sources. If it 
is data that can be downloaded on-demand 
from a cloud-based server, then they will be 
easy to obtain. If the data aren’t available in a 
central location and need to be accessed from 
each subject individually via a central site, 
then it can be more complex to obtain the data 
quickly and often.

Who is involved in mapping out a data 
flow process? How often do you find this 
map changes?
Kopetskie: The clinical data manager, pro-
grammer, and representatives from any third-
party vendors are essential in this mapping. How-
ever, project managers, the clinical operations 
lead, and sponsor representatives are also critical 
depending on who holds the contract with the 
vendors and depending on how the f low of data 
works. Similar to above, if data can be accessed 
via a cloud, the clinical data manager and third-
party vendor can determine most of the process. 
If the sites are involved the project manager or 
clinical operations lead are important in 
those conversations.

With data collected directly from the pa-
tient, “source data verification has been re-
moved.” Why is this and how do we ensure 
confidence in this data and what quality 
and statistical controls should be put into 
place to ensure data integrity?
Kopetskie: What is meant by ‘when data are 
collected directly from the patient, source data 
verification has been removed’ is there is no pa-
per source for a clinical monitor to verify against 
since the patient directly entered information into 
an application. In this situation, central monitor-
ing is essential to ensure that following accuracy 
of the data. A few things that can be checked are 
that the data are being collected at the appropri-
ate time and are not missing; participants are ap-
propriately understanding scoring (e.g. on a 0-5 
scale); variability in the data is appropriate (i.e. 
lack of variability is concerning); and reviewing 
distributions of the data and trends over time.

Past Q&As in Applied Clinical Trials

Co-conveners of the newly formed Decentralized Trials & Research Alliance, Amir Kalali, MD and Craig Lipset discuss 
the alliance as well as how COVID-19 has impacted the industry.
http://bit.ly/308JXFH

EVP and General Manager of Hū, April Lewis, discusses why the industry has seen a decline in trial participation and what 
Hū is doing to combat it.
http://bit.ly/3bYqFYS

Global Vice President, study start-up, of Oracle Health Sciences, Sujay Jadhav, touches on how COVID has affected study 
start-up and what new perspectives it has forced the industry to have on its own challenges.
http://bit.ly/3sOoJt7
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GO TO:
appliedclinicaltrialsonline.com                                                             
to read these exclusive stories and 
other featured content.

TOP 5 SOCIAL MEDIA

1. When Clinical Trial Professionals
    Participate as Subjects
    http://bit.ly/2MJqnNc

2. Best Practices in Managing CGT From
    Protocol Design to Data Management
    http://bit.ly/3kH7l6K

3. Clinical Trial Industry Predictions
    http://bit.ly/382jA8J

4. Expanding Clinical Trial Diversity
    Amid Social Injustice
    http://bit.ly/3e11qb4

5. How to Address—and Overcome—
    Operational Challenges in Master
    Protocol Studies
    http://bit.ly/3sFHiPW

eLEARNING:

How can CROs continue to grow and secure re-
peat business in today’s increasingly competitive 
market? The need to improve customer retention 
and satisfaction has become more important than 
ever in providing stable streams of revenue. In 
this brief, 30-minute webcast, discover how you 
can turn client experience into your competitive 
advantage. Industry experts Chris Manchester 
and Matt Mountain will demonstrate how you 
can understand your clients better, take the right 
steps to move projects along, and make sure that 
all activities and processes you have in place keep 
your clients coming back for more; all by leverag-
ing technology solutions you may already have   
in place.
https://bit.ly/3rceApt

The increasing complexity and spiraling costs 
of running clinical trials have forced life science 
organizations to renew their focus on improving 
operational eff iciencies, particularly as the in-
dustry moves to embrace personalized medicine, 
with its lower per-patient revenue model. There’s 
no silver bullet, of course. But innovative ma-
chine learning techniques show great promise in 
helping life science companies identify and rectify 
systemic ineff iciencies, allowing them to learn 
and adapt.
http://bit.ly/3sAbn3s

MERCK TO ACQUIRE 
PANDION THERAPEUTICS
Merck & Co. and Pandion Therapeutics, Inc., 
a clinical-stage biotech developing novel drugs 
designed to address unmet needs in autoimmune 
diseases, have entered into a def initive agree-
ment, under which Merck, through a subsidiary, 
will acquire Pandion for $60 per share in cash. 
This represents about a total equity value of 
$1.85 billion.

Pandion is advancing a pipeline of precision 
immune modulators targeting critical immune 
control nodes in diseses such as ulcerative colitis. 

ICON buys PRA Health Sciences 
In a CRO megamerger, ICON plc has struck a 
deal to acquire clinical trial rival PRA Health 
Sciences, Inc. in a cash and stock transaction 
valued at about $12 billion, with the per share 
merger consideration consisting of $80 in cash 

and 0.4125 shares of ICON stock. The transac-
tion brings together two similar cultures and 
service focus on trial execution from Phase I to 
post-approval studies.

UCB and Microsoft expand pact 
UCB and Microsoft have established a new multi-
year, strategic collaboration to combine Micro-
soft’s computational services, cloud, and AI with 
UCB’s drug discovery and development capabili-
ties. Microsoft’s platform will support UCB scien-
tists in efforts to discover new medicines.

Alliance in chronic kidney disease
Chinook Therapeutics, Inc. and Evotec SE are 
partnering on the discovery and development of  
precision drugs for chronic kidney diseases. The 
pair will identify, characterize, and validate novel 
mechanisms for primary glomerular disorders.

—Staff and wire reports
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Clinical Trials and Trust
Understanding the role of  social determinants on clinical trial participation and trust

The Michael J. Fox Foundation for Parkin-
son’s Research (MJFF) aims to speed clinical 
research by removing obstacles that stand 

in the way of drug development. In pursuit of this 
mission, the Foundation gathers insights from a 
wide range of stakeholders and uses these perspec-
tives to enhance clinical trial processes from start 
to f inish. In Applied Clinical Trials’ Eye on Patient 
Advocacy series, we will share best practices and 
lessons learned from the f ield of Parkinson’s re-
search that can be applied to clinical trials across 
disease states. In our latest column in this series, 
we discuss the dearth of research connecting social 
determinants to mistrust and distrust of clinical 
trials, and one study’s efforts to connect these dots.

Background
Marginalized groups in the US, such as Black, 
Indigenous, Latinx, and transgender persons, have 
been historically neglected and systematically ex-
cluded in clinical trial participant recruitment. 
This exclusion is despite federal regulations that 
mandate the inclusion of women and other mi-
norities in clinical trials.1-3 Recruitment strategies 
rarely prioritize the aforementioned marginalized 
groups in clinical trials despite evidence-based ap-
proaches such as sustained community education 
and engagement.4 Instead, researchers have con-
tinued to attribute the lack of diversity in clinical 
trials to the mistrust of marginalized communi-
ties.1,5 Mistrust is the belief that an individual from 
a marginalized group will not receive quality or 
fair treatment based on a history of maltreatment 
toward marginalized communities.5,6 However, 
interdisciplinary literature suggests social deter-
minants—including poverty, segregation, food in-
security, and structural racism—not only produce 
poor experiences of health, but also a distrust of 
health research in general.5,7,8 Distrust refers to the 
suspicion that a specif ic provider, researcher, or 
institution can poorly treat or harm an individual 
from a marginalized group based on specif ic ex-
amples of discrimination or misconduct.5 Recent 
discussions on vaccine hesitancy have rightfully 
directed attention toward historic examples of 
misconduct toward Black communities. There are 
also historic reasons for distrust in Indigenous, 
Latinx, and transgender communities, which in-

clude imperialization, forced sterilization, and 
poor healthcare delivery.9-11 Hence, there is reason 
to believe that social determinants drive inclusion 
in clinical trials as well as trust.12-14

Some literature suggests discriminatory ex-
periences with other institutions—including law 
enforcement, housing, and schools—contribute 
to mistrust and distrust.15,16 For instance, as in-
carceration rates indicate, the burden of social 
injustice disproportionately impacts Black, Latinx, 
and transgender communities.17,18 Similarly, the 
recent forced sterilization of Latinx persons at the 
US/Mexico border presents another example of 
structural racism and institutional complicity.6,19,20 
Interestingly, while there is strong evidence that 
mistrust and distrust contribute to lack of clinical 
trial participation for Black, Indigenous, Latinx, 
and transgender persons, there is also a dearth of 
research connecting mistrust, distrust, and clini-
cal trial participation to social determinants. Ad-
ditionally, there has not been an exploration of 
how Black, Indigenous, Latinx, and transgender 
persons, who have participated in clinical trials, 
have navigated barriers like social determinants 
and trust.

Study design
The Trials and Trust/Investigación y Confianza study 
seeks to connect the dots from social determinants 
to clinical trial participation using narrative sto-
rytelling. Trials and Trust/Investigación y Confianza 
is a qualitative study collecting 40 narratives of 
Black, Indigenous, Latinx, and transgender per-
sons currently living in the US and its territories 
who successfully completed clinical trials between 
2010-2020. Participants are recruited through 
long-standing relationships the research team has 
with Black, Indigenous, Latinx, and transgender 
communities, as well as disease-specif ic research 
centers, community neurology centers, community 
health centers, foundations, support groups, adult 
day cares, nursing homes, and community-based 
organizations. The study is advertised in both 
English and Spanish using culturally-responsive 
content and media. Using semi-structured in-
depth interviews, participants share the barriers 
to clinical trial participation that they faced and 
key facilitators that supported their completion. To 
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explore the potential intersecting role of disease 
prognosis in motivation to participate in a clinical 
trial, the Trials and Trust/Investigación y Confianza 
study focuses on neurological conditions without 
effective treatments such as Parkinson’s disease, 
Alzheimer’s disease, and related dementias. The 
expected findings of this exploratory research in-
clude (1) a description of the impact of social deter-
minants over the life course on mistrust, distrust, 
and clinical trial participation, (2) an understand-
ing of the facilitators of clinical trial participation 
for individuals impacted by social determinants, 
and (3) a preliminary idea of how disease progno-
sis plays a role in the decision to participate in a 
clinical trial. 

Trials and Trust/Investigación y Confianza uniquely 
takes an emic approach to research by centering 
the voices of marginalized communities. Trials and 
Trust/Investigación y Confianza utilizes a novel ap-
proach to research by focusing on the successful 
completion of clinical trials by marginalized group 
members, further emphasizing the importance of 
diverse perspectives in clinical research. In ad-
dition, by engaging community stakeholders and 
returning the findings to communities, this study 
ensures the bidirectionality of research benefit for 
scientific and lay community alike. Lastly, by iden-
tifying barriers and key facilitators to clinical trial 
participation, The Trials and Trust/Investigación y 
Confianza Study will not only contribute to delin-
eating the pathway to clinical trial participation 
for Black, Indigenous, Latinx, and transgender 
persons; f indings from this study will also assist 
the research community with addressing social 
determinant barriers for future studies as this may 
increase diverse participation in health research. 

For more information on Trials and Trust/Inves-
tigación y Confianza, contact the study’s principal 
investigator, Dr. Paris Adkins-Jackson, at padkins-
jackson@mgh.harvard.edu, and co-Investigator, 
Dr. Angie Sanchez, at asanchez27@mgh.harvard.
edu.
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The Importance of Site Selection
The Systemic Synuclein Sampling Study (S4) was a mul-
ticenter, cross-sectional, observational study sponsored 
by MJFF. The primary objective of this study was to 
better understand the progression of Parkinson’s disease 
(PD) by identifying the optimal biof luids and tissues for 
measuring the protein alpha-synuclein outside of the 
brain as a potential biomarker in individuals with PD. 
The secondary objective of the study was to create stan-
dard operating procedures for the collection and assess-
ment of multiple tissues and biof luids to better under-
stand alpha-synuclein’s potential as a biomarker for PD.
https://bit.ly/3gjUchH

Overcoming Transportation Barriers
In January 2017, MJFF launched a survey to assess the 
need for transportation infrastructure at clinical trial 
sites. Data from the survey was used to inform the de-
sign of a transportation intervention that was tested via 
the Parkinson’s Disease Trial Recruitment Innovation 
(PD-TRI) project, an MJFF-funded pilot study aimed at 
reducing barriers and enhancing facilitators to clinical 
trial recruitment.
https://bit.ly/39OzV2p

Retention Strategies: A Case Study
Patient retention is an important element of the Par-
kinson’s Progression Markers Initiative (PPMI), a land-
mark, longitudinal, observational study sponsored by 
MJFF. PPMI aims to f ind reliable and consistent bio-
markers for PD progression by studying cohorts of 
Parkinson’s patients, populations at risk for PD, and 
controls without PD. 
http://bit.ly/3snsRzL

Diversity in Parkinson’s Research
Although the barriers to PD clinical research among 
underrepresented groups (URGs) have been well identi-
f ied, it remains unclear whether suggested interventions 
will improve engagement of traditionally underrepre-
sented populations in PD research. For these reasons, 
MJFF sponsored the Fostering Inclusivity in Research 
Engagement for Underrepresented Populations in Par-
kinson’s Disease (FIRE-UP PD) Study to 1) explore 
whether it is possible to identify best practices to engage 
URGs in PD clinical research, 2) to assess knowledge 
and attitudes toward clinical research designs, and 3) to 
increase participation of URGs to Fox Insight.
http://bit.ly/3aRRxKW
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Before we discuss how some seriously smart 
people have been working to improve clini-
cal trial eff iciency, it might make sense to 

nail down some definitions, namely, eSource and 
eClinical.

But nails can’t be used here; tacks are more 
appropriate, since def initions differ slightly, de-
pending on the stakeholder who’s speaking. FDA, 
which coined the term a few years ago, puts the 
definition bluntly: Electronic Source Data—Data 
initially recorded in an electronic format. Trans 
Celerate BioPharma, a non-prof it consortium 
whose members provide and share data, divides 
eSource into four groups: non-case report form; 
devices and apps; direct digital entry at the trial 
site; and patient-sourced EHRs.

A more-to-the-point way of 
def ining eSource and eClinical: 
eSource is part and parcel of 
eClinical, said Craig Lipset, ad-
viser and founder of Clinical In-
novation Partners. Trials require 
data, regardless of how the in-
formation is recorded, accessed 

and delivered. The data that live in hospitals, 
urgent care centers, doctor’s of f ices and else-
where are coveted by trial sponsors. They want 
it standardized, in a cloud, available from EHRs 
everywhere.

To standardization pioneers, how that informa-
tion is recorded, accessed and delivered matters 
immensely.

In the eSource world, the concern is identifying 
the data’s headwaters—which lab, which hospital, 
which clinic. It concerns standardizing these data 
—this lab result has a blood glucose level, but the 
script said get an HbA1c. And it’s about estab-
lishing a common entry language—milliliters or 
microliters. 

Data aggregation is a means to an end, not the 
other way around. ESource has been around a 
long time, said Lipset. “The new hook is, can I 
get it out of an EHR system, and that is the chal-
lenge.”

In the eClinical space, the path back to the EHR 
bedside with new treatments involves trekking 

through aggregated, standardized streams of data 
to f ind the right patients; have them e-sign their 
consent; visit trial sites, maybe in virtual mode, 
with updates; and include all other pertinent in-
formation, including from labs, pharmacies and 
digital devices. 

But the key, said Amy (Nordo) 
Cramer, MMCi, BSN, RN, di-
rector, Global Product Develop-
ment at Pfizer, is “We need real-
world evidence while focusing 
on reuse of data from EHR—we 
need to extend the domains we 
are using.” 

Tr ia l sponsors want reusable data, and e 
Source standardization can do that. A study on 
hypertension in patients with diabetes will likely 
have aggregated information on race, gender 
and prescribed medications, all pertinent infor-
mation for another trial looking at hypertension 
and race. 

The clinical trial pioneers also want to change 
the way physicians and healthcare systems think 
about their EHRs—not as discrete, localized 
sources of patient information, but as real-world 
contributors in the advancement of science and 
patient care. 

In the past few years, there’s been some stan-
dardization progress. Diverse stakeholders who 
are interested in the cause have joined the pi-
oneers. A new FHIR platform standard (Fast 
Healthcare Interoperability Resource) called Vul-
can, was created in September 2019 to bridge 
the long span, and the longstanding disconnect 
regarding handling data and workf low that exists 
between healthcare systems and clinical research-
ers. This new accelerator is sponsored by Trans-
Celerate and has mighty champion in Pfizer and 
a home in HL7. Cramer is co-chair of the Vulcan 
steering committee.

Research, healthcare barriers 
As for progress on adoption of EHR standard-
ization and eClinical in general? Apparently, it 
could be better to serve the twin needs of f inding 
the appropriate clinical trial participants and 

The Road to True Data 
Harmonization
eClinical, eSource and EHRs is the journey to the holy grail of  data efficiency in clinical trials

Amy Cramer

Craig Lipset
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FDA is urging 
sponsors and 

researchers to 
use eSource 
to eliminate 

manual re-
entry and data 

errors

improving data quality and interoperability for 
clinical trial eff icieny. 

“The research world has to 
wake up,” sa id one pioneer, 
Wayne Kubick, chief technology 
off icer, HL7. “What the FHIR 
standard does is give [trial spon-
sors, PIs] a common window to 
look at and exchange standard-
ized electronic health data and 
see how it looks. The idea is, tap into any patient 
in the US. There is a whole lot of data that will 
help you ID potential [trial] patients.”

Another reason to wake up: FDA loves eS-
ource. It is urging sponsors and researchers to use 
eSource to eliminate manual re-entry and data 
errors. FDA isn’t offering a quid pro quo but cer-
tainly is extending a large carrot: give us recog-
nizable, readable data so we can verify its quality 
and accuracy when needed, and your application 
will move quicker towards a decision.1

But it’s not just a problem on the clinical re-
search side. On the healthcare side, the places 
where the data live and the folks who control 
much of it aren’t quite ready to fall in line. 

“Hospitals don’t want to share 
data because of fear of losing 
patients. Doctors worry about 
losing pat ients to big hospital 
systems,” sa id Rob Nauman, 
principal, BioPharma Advisors 
and former SVP, business devel-
opment, Practice Fusion.

Moreover, many commercial hospital systems 
aren’t willing to go through the process of having 
their data standardized. Their size, patient care 
mission and focus on economic survival are keep-
ing them well occupied, said Kubick. 

However, there is a shining spot in the aca-
demic institutions, which are different. Memorial 
Sloan Kettering, Duke and Columbia have been 
practicing standardization for some time. As both 
healthcare and research centers, these institutions 
are more likely to adopt streamlined approaches 
to facilitate both sides of the patient-facing coin.

However, as Lipset points out, data l ive in 
many places, such as in free-text notes or in one-
off healthcare facilities. An emergency depart-
ment that treats the broken leg of an out-of-state 
vacationer has that person’s records. Trying to 
converge those various records, let alone en-

sure the data’s accuracy, requires perseverance 
at many levels. Data transcription errors come 
easy, said Michael Buckley, manager, Enterprise 
Innovation, Clinical Research Administration 
for Memorial Sloan Kettering Cancer Center 
(MSKCC), and a member of Vulcan and the 
Society for Clinical Data Management (SCDM), 
eSource Implementation Consortium. The data 
coordinator can easily lose their place inputting 
data from a patient site visit onto one screen, and 
then transcribing that information into the spon-
sor’s database. 

Other obstacles: Hospita ls 
customize their EHR systems 
and the systems are internal, 
not cloud-based. “[EHRs] are 
designed to be able to share 
information,” said Robert Ko-
cher, M D in an N PR inter-
v iew.2 Kocher, who is a part-
ner in the venture capital f irm Venrock and 
an architect of the ACA, added, “But that 
only happens when a pat ient requests for it 
to happen.”

So the reality is, said Jim Streeter, global vice 
president, Life Sciences Product Strategy, Oracle 
Health Sciences, fewer than 1% of trials use trial 
data gathered at patients’ sides. 

(However, said Kubick, real-world data from 
EHRs has been used to supplement trial data for 
some time.)

Pharma, said Nauman, wants to uncover ways 
to research, f ind and manufacture innovative 
medicine, but at scale. “If pharma is on the hunt 
for innovation, they also are on the hunt to f ind 
patients. They have to do it faster, quicker, bet-
ter. Current CRO methods are expensive.”

The hunt for eClinical 
efficiencies
A few numbers about the growth of cl inical        
trials.   

In 2014, 70 interventional studies were com-
pleted, according to clinicaltrials.gov. In 2020, 
that completion f igure was 104. 

Trial design protocols are getting more com-
plex. A Tufts study from 2018 looked at 9,737 
protocols and 130,601 invest igat ive site con-
tracts. All phases showed more steps to comple-
tion, including more patient site visits and more 
procedures performed at those visits.3 

Rob Nauman

Robert Kocher

Wayne Kubick
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The longer a 
site takes to 
enter data, the 
more quality 
issues emerge

A 2016 study broke down cost s for t r i -
als conducted between 2004 and 2012. With-
out including site overhead and study moni-
tor costs, the three largest expenditures were 
tr ia l procedure costs, about 18% of the to-
ta l ; administ rat ive sta f f , between 11% and 
29 %;  a nd s i t e  mon i tor i ng ,  be t ween 9 % 
and 14%.4 

Last month, Tufts again looked at how com-
plex clinical trials have become, and that com-
plexity’s impact on trial management. Based on 
220 completed protocols spanning many coun-
tries and specialties, the report said that since 
2009, the mean number of Phase II and Phase 
III procedures increased 44% and the mean 
number of sites has gone up 33%. As for data 
points, Phase III trials now create an average of 
3.6 million data points. This f igure has tripled in 
10 years.5

Talking ROI is a moot issue at this point. But 
it can be imagined, considering that some small 
studies have shown signif icant time savings and 
near f lawless data accuracy. Besides the savings 
that would come from not cleaning any data, 
since it’s coming directly from the source, and 
not having the site input data, the ROI will come 
quicker, said Streeter. Especially the lab data, 
which can take up to one hour per lab per patient 
to manually enter. Not having to access and clean 
these data “will save a lot. The money will be 
substantial.”

What matters, said Streeter, 
is time and keystrokes. The lon-
ger a site takes to enter data, 
the more quality issues emerge, 
and so more queries are gener-
ated. There is also the issue of 
urgency—the longer the delay 
in entering, the quicker the trial 

isn’t top of mind for site personnel. Before eClini-
cal, sponsors waited up to two months for trial 
results. Today, it’s about a week, which is not bad 
according to Streeter. 

In the tr ial start-up space, t imes have also 
shorted. Using a randomization and trial supply 
management system, or RTSM, regardless of the 
number of sites, can have a trial ready to roll in 
three weeks, down from three to four months, 
Streeter said. 

And yes, every COVID vaccine tr ia l used 
eClinical systems and their modules to the nth 

degree. Virtual patient-site visits can work. Said 
Kubick: “COVID forced people to rely on data, 
to work virtually, so they have warmed up a little 
more. We had to make it work, now…we have to 
work for the betterment of care worldwide. It is 
time to capitalize on that.”

The eClinical solutions market is hinting at its 
growing valuation.

In 2018, Precedence Research valued the mar-
ket $5.06 billion; Markets and Markets predicted it 
rise to $7.61 billion in 2022. This past December, 
with no doubt COVID factored in, Wise Guy Re-
ports deemed its market valuation at $17.5 billion 
in 2024.

Proof of data harmony 
The pioneers have looked at eff iciency and ac-
curacy gains. Buckley said MSKCC conducted 
one study (unpubl ished) regarding accuracy 
gains with eClinical. The transcription errors 
decreased 6.7% when inputted at the pat ient 
level. ESource frees up the data coordinator, 
he said, to do other important work, such as 
trend analyses. Coordinators, he said, could 
now “work for the patients who are in the trial.”    

Cramer, who has an academic background, 
did a pilot study in 2017 with fellow Duke Uni-
versity col leagues to test for t ime and error 
reductions, between eSource and manual entry. 
Participants entered clinical registry informa-
tion from a single center obstetrics/gynecology 
registry. They found a 37% reduction in time 
using eSource vs. manual entry. Transcription 
errors were also reduced, the authors reported.6 

And university hospitals treat ing the same 
d isease, and use d i f ferent EHR systems are 
f inding commonality in data language. For ex-
ample, one study group looked at acute myeloid 
leukemia data from two university hospitals. 
They compared the common data elements, 
routine documentation and case report forms of 
patients with AML. The groups identif ied 3,265 
concepts among the collected documentation; 
about one-third were unique. Of the latter, the 
50 most frequent concepts covered 27% of all 
concept identif ications, and the top 100 were 
identif ied in 40% of all concept identif ications. 
The conclusion: the study uncovered “the exis-
tence of a core data set and an exemplary reus-
able implementation for harmonized
data capture.”7

Jim Streeter
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Vulcan
Vulcan includes FDA as a member; it is arguably a behind-
the-scenes nudge for this new accelerator.   

Buckley said that in 2016, CDER (Center 
for Drug Evaluation and Research) wanted to 
discuss eSource with him and two trial spon-
sors, Eli Lilly and Novartis. CDER’s Mitra 
Rocca, now Senior Medical Informatician 
at CDER, challenged the three to “move the 
needle forward” on the benef its of eSource 
adoption by spreading the word among all 

stakeholders. 
That was the start of the SCDM, eSource Implementation 

Consortium, Buckley said. Vulcan came along three years 
later.

The pioneers found a broadened community in Vulcan. 
Vulcan is unlike the six other HL7 accelerators, because the 
founders wanted as many diverse stakeholders as possible. “To 
move the industry forward, we needed to work collectively,” 
said Cramer. “It was lack of awareness. Vulcan allows for that 
awareness.”

The Vulcan group includes patient advocacy groups, pro-
viders, academic medical centers, pharma, large tech compa-
nies, vendors, the NIH and the Off ice of the National Coordi-
nator for Health Information Technology.

Vulcan, said Cramer, has a “large advisory group…It al-
lows us to lean on emerging companies and to be advised by 
thought leaders in this industry.” The larger organizations 
contribute to Vulcan’s operating expenses, the non-prof its 
provide their thought leadership, Cramer said. 

With Project Vulcan, said Streeter, members are trying to 
f ind a way to standardize HL7 access to data through EHR 
systems, and make them readily accessible for use in clinical 
trials. “We all had this [idea] why not get it direct from EHR 
systems?” Cramer added that Vulcan is developing standard-
izations for many use cases, including adverse events.

Kubick said interest and participation in Vulcan is high; 
Cramer said the group is adding members every day. “We are 
encouraged by the cross-section of stakeholders.”

The naysayers are especia l ly welcome, Cramer sa id. 
“There are always going to be people out there in the commu-
nity who haven’t realized this change is coming.” By demon-
strating that standardization isn’t just a theory, there will be 
fewer and fewer naysayers, she said. Naysayers “open up the 
opportunity to do something better.”
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Michael Buckley

Project Vulcan Additional Resources

Introductory video to the Vulcan HL7 FHIR Accelerator for Translational and Clinical Research:
https://bit.ly/3svbVHQ

Featuring presentations from two co-chairs of SCDM’s eSource Implementation Consortium, a webcast presented by Applied 
Clinical Trials in November 2020 focused on three recent case studies related to streamlined data collection, as well as insights 
into data sharing through HL7’s Vulcan initiative. It can be viewed on-demand for free by visiting:
http://bit.ly/3dW3sJw

For more information on Project Vulcan, as well as additional resources  for the HL7 FHIR Accelerator Program, visit:
http://www.hl7.org/vulcan/
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Andaman7 The eClinical market is on the rise. Research 
released in December 2020 est imated it 
would surpass $16.36b by 2027.1 But what do 

we understand by ‘eClinical’ and what innovations 
may this growth lead to and how will the industry 
make use of them?  

eClinical is a term that has evolved over time 
and in definition, just as the industry has shifted 
and developed. What may have started as trial 
automation to streamline particular function ar-
eas has expanded, as the number of applications 
and disruptive technologies increase, bringing 
with it its own problems of duplication of data and          
redundancy in process. 

As technologies integrate, improved usability is 
the operative characteristic for an efficient eClini-
cal approach. And this not only to improve pro-
ductivity, but also increase collaboration to the 
benefit of all. And central to this new approach is 
drawing from patients’ experiences and perspec-
tives and developing next generation tools driven 
by patients.

At the same time, whilst decentralized/mobile 
trials focus on the patient, new tools to support the 
clinician, investigator, medical device companies, 
third party patient services and broader healthcare 
networks are emerging, to create a more accurate 
holistic view, and consolidate operations and effi-
ciencies to develop faster therapeutic solutions.

The ultimate endgame is technology that works 
across all data types, protocols, sources, and for-
mats for research and care coordination across all 
therapies which can:

• Empower patients
• Measure outcomes (for medical research)
• Manage disease (for care stakeholders)
So, what new developments are shaping today’s 

eClinical evolution?

Fully distributed EHRs 
While some have tried with blockchain, there is a 
lack of fully distributed electronic health records 
(EHRs) where all participants can contribute–fam-
ily doctors, specialists, hospitals, nurses, and the 
patient. There are a number of technical chal-
lenges to consider. Who can modify and access 

data? Is the data valid? What data is from a health 
professional and what data is from the patient? 
There are also questions about how EHR can be 
used for research beyond the obvious use for care. 

However, there are solutions which can be uti-
lized to allow EHRs to reach their full potential, 
such as marking every value in every data f ield 
with a unique ID, date-time stamp and source. 
Every piece of data is therefore uniquely identified 
and there can never be a ‘data conf lict’, even if the 
data is modified at various places at the same time 
by multiple actors. This is critical for transparency 
and traceability. It also means everyone reading 
the health record will know where the data comes 
from. This allows data to be graded based on 
whether it has come from a patient, healthcare pro-
fessional, consumer grade or medical grade devices 
or a laboratory system.

Advanced eConsent 
and re-consent 
Informed consent and having the right processes 
in place to achieve it, has long been a challenge for 
clinical research and treatment. Recent guidance 
suggests the best way to meet the legal require-
ments of informed consent at treatment level is to 
develop a consistent practice of involving patients, 
even if that involvement may occasionally be lim-
ited.2 eConsent can help increase this involvement, 
as well as aiding understanding for clinical trial 
participants, for a number of reasons. It can be 
adapted and provided in different formats to meet 
diverse learning styles and levels of health literacy. 
eConsent also offers the opportunity to test and re-
inforce comprehension, widen the patient recruit-
ment process, and reduce drop-out rates. Crucially, 
when well designed, it allows participants to give 
feedback quickly and easily on how consent mate-
rials could be improved. It must be very simple to 
use, very clear, with no hidden ‘small print’ and, 
with GDPR right to be forgotten, it must also en-
able consent to be removed. However, a scoping 
review published in May 20203 identif ied a need 
for researchers and commercial software vendors 
to create a unif ied approach to truly harness its 
potential.  

Taking eClinical to 
the Next Level
New technological solutions for both patients and HCPs create a well-rounded eClinical approach
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Medication adherence 
The costs of medicines non-adherence, both personal 
and economic, are well reported. Common reasons 
for unintentional non-adherence include difficulties 
recalling or understanding instructions or simply 
forgetting to take the medication. eClinical offers 
several solutions to this hugely costly issue. Apps can 
be used to distribute medicines schedules to all pa-
tients, reminders can be sent, and concomitant drugs 
can be managed using Personal Health Records 
(PHRs). If consent, data collection (questionnaires) 
and adherence can all be within the same tool, it can 
simplify life for the patient and keep them better en-
gaged and informed. Where adherence modules fea-
ture in mobile systems, these can also capture intake                
information to feed a study.

Alerts to doctors 
eClinical is about more than just helping patients 
manage their health and clinical trials. It can also 
help medical staff on a day-to-day basis. Simple alert 
systems can give data on biometrics including oxygen 
saturation, heart rate, respiratory rate, and tempera-
ture. Such deep integration between data collection 
and alerting allows for real time, or near real time 
alerting, which can be crucial.   

There is, however, a need to ensure systems work 
with, and for, doctors rather than increasing their 
burden. A 2020 study examining perceived EHR us-
ability as a predictor of task load and burnout among 
US physicians, found more favorable usability was 
associated with less workload. Researchers concluded 
improving EHR usability while decreasing task load 
has the potential to allow practicing physicians more 
working memory for medical decision making and 
patient communication.4 It is therefore vital clinicians 
are involved in development.

Patient Engagement 
Platforms (PEPs)
Incorporating PROs into platforms provides access to 
real-world data which, in the long-term, could have 
a significant impact on development decisions and 
improve care. Recent research has found both clini-
cians and patients find value in electronic real-time 
symptom reporting.5

But to maximize their potential, PEPs should be 
informed by a full personal health record (PHR) and 
PROs providing rich data. They must be able to han-
dle multiple types of documents, including lab results, 
pictures, and specialist reports. For example, one 

ePRO tool for rheumatoid arthritis includes a sleep 
tracker, pedometer, the ability to upload pictures, 
documents, X-rays and lab results and questionnaires.

Power to the people: PHRs 
The ‘data gold rush’ driving eClinical approaches 
can result in forced data sharing or lack of real com-
prehension regarding data collection.  

By reversing the role completely and enabling pa-
tients to be in control of their data, empowering them 
to contribute to research and to the wider common 
good, is proving to be a great incentive and generat-
ing significant return.

A full personal health record stored on a smart-
phone, available for use even outside a trial for wider 
healthcare benefit, puts patient centricity at the next 
level. 

Bridging the gap between 
research and care 
The inclusion of a full PHR into advanced platforms 
is transforming trials and RWE studies as the range 
and scale of data is much greater. It is also of a much 
higher quality when acknowledging that up to 30% of 
hospital EHR data is wrong6 and easily rectifiable if 
patients can access and correct this.  

Giving each patient a global view and access to all 
their health data which they can continually collect, 
share and control will bring a future of cheaper and 
faster research and more targeted treatments and 
therapy innovations.

Next generation mobile technologies and appli-
cations are revolutionizing the way we think about 
clinical research. But so much more can be done to 
better integrate all the relevant stakeholders across 
the health ecosystem, bringing real eClinical ‘intel-
ligence’ and a holistic approach to clinical research, 
patient care, and therapeutic innovation.
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PHASTAR EPRO (electronic patient-reported outcome) ap-

proaches in clinical trials have been around for 
quite some time but it has taken a pandemic, 

with time of the essence, to give a boost to wider 
deployment. The proliferation and acceptance of 
digital devices and wearables by regulators, clini-
cians and patients has helped to fuel this opportunity 
for remote monitoring and will help to bring clinical 
trials further into the 21st century.  

An increased focus on patient engagement and 
the 21st Century Cures Act, regulatory authorities, 
i.e., the FDA, are embracing the need for more 
patient-centric drug development and wider access 
to assure accurate data collection as trials become 
more decentralized. 

For example, one of our partners, a market leader, 
is currently running 17 COVID studies with ePRO. 
These studies are being conducted in more than 38 
countries with sites of up to 400 and patient counts 
of up to the tens of thousands. Another partner is 
conducting 15 COVID studies with ePRO, indicat-
ing that the market is confident in providing more 
patient-centric alternatives to the traditional trial 
model.  

ePRO and other eCOA (electronic clinical out-
come assessment) data has thus taken a higher prior-
ity in assuring accurate patient experiences are col-
lected. However, this data goes through a process of 
validation measures in order to be used as a primary 
endpoint in drug development and trial evaluations. 

Using technological advances
With the continuous mutations of SARS CoV-2, 
drug developers are met with the challenges of de-
termining the efficacy of current vaccines against 
the emerging strains. Along with embracing new 
technologies, there is a need to adapt trials to accom-
modate social distancing and to keep patients safe 
while still collecting necessary information.  

The focus on improved visibility and oversight of 
data collection, faster trial implementation, sharing 
of real-time data and patient comfort and collabora-
tion has led to a variety of eClinical applications. 
ePRO and other eCOA approaches can transform 
trials to make them more pragmatic, patient-centric 
and efficient by maximizing the potential to quickly 

access data through electronic health records, and 
especially to assist trial managers to make reliable 
data-driven decisions, and to mitigate risks.

The technology used to gather ePRO can be 
a downloadable app conf igurable to any digital 
device. The app provides the ability to record re-
sponses to trial questions as well as create photos or 
videos. With provisioned devices, the technology is 
usually preloaded. The technology may also include 
features to help improve patient compliance, such as 
reminder alarms.

Supporting these opportunities are the introduc-
tion of wearable devices like fitness trackers bring-
ing, yet again, another opportunity to expand pa-
tient engagement in clinical trials. As wearables can 
be considered a BYOD (bring your own device), 
there is, as of yet, an unclear path as to which is 
the sponsor’s preferred method, i.e., BYOD versus 
the provisioning of a device. A number of factors 
can contribute to this depending on the trial, cost 
implication and privacy/security concerns. There 
could be potential issues with regards to carrying an 
additional device or using data from an individual’s 
personal data plan—all important considerations.

Data science teams have developed dashboards, 
visualizations and analyses to enable effective safety 
and trial risk management. This alleviates some of 
the concerns associated with BYOD where partici-
pants are able to turn off or change their notification 
settings, which could lead to missing data points. 
These tools. i.e. dashboards, would reassure spon-
sors that sites can track compliance and potentially 
improve outcomes by reminding participants via 
telephone contact or text messages to improve par-
ticipant engagement. 

Some sponsors have opted for a partially decen-
tralized eCOA approach where the patient will visit 
a central site for major assessments but will also have 
home visits performed by trained nurses. This limits 
the number of visits to the central site and helps en-
sure patients are complying with protocols and are 
comfortable using the digital device whether it be a 
wearable device or more traditional ePRO device. 
This option is enabled by making the most of ePRO 
and other eCOA applications. One of the major 
upsides to monitoring in hybrid or remote trials is 

ePRO and Ensuring 
Data Integrity
Push for accurate data collection during pandemic led by increased focus on patient engagement
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the opportunity to engage wider global patient par-
ticipation, ensuring the trials are representative of 
a larger and more diverse population. Either way, 
mitigation or even elimination of travel can be a 
boon for both patients, who can self-monitor in a 
comfortable setting, and trial monitors, who are 
often on the road covering vast geographic areas.  

Ensuring data integrity  
As beneficial as these new technologies are becom-
ing to streamline trial data integrity, privacy and 
security are all of paramount priority.   

Clinical Data Management (CDM) teams have 
a crucial role in a successful clinical trial–a role 
that must ensure the production of quality, accurate 
and comprehensive clinical data to meet safety and 
eff icacy standards to pass review by regulators. 
Modern techniques are emerging in the application 
of data science tools and technologies to support 
data validation and reporting, and these are prov-
ing very effective in identifying any untruths in 
that data. One of these tools is the application of 
artificial intelligence (AI) and the development of 
visualizations to deliver insights, drive efficiencies 
and add substantial value to the clinical trial pro-
cess. The CDM approach considers f ive essential 
data elements: data volume, variety, velocity, verac-
ity and value. The data science techniques support 
CDM in these areas via the exploration, applica-
tion and development of different technologies and 
approaches.   

Artif icial Intelligence and Machine Learning 
(ML) inspire real data-driven decisions. For the 
trial sponsor, the application of AI/ML techniques 
uses historical data that can be easily factored into 
data moving forward. For example, there are algo-
rithms, which can help to identify profiles, for ex-
ample gender, race, ethnicity, of the different types 
of participants in the trial and use existing data to 
engage the patient to exhibit the correct behavior, 
i.e., follow procedures. ePRO, too offers a huge 
bank of data and some creative trial managers have 
even applied gaming techniques to inspire patients 
to stay engaged. This can help with both current 
participant behavior as well as for the future par-
ticipant. Currently historical data is being used to 
help future participant behavior. As the amount of 
data increases over time in trials for specific indica-
tions, then the algorithms can generate much better 
insight to aid current participant behavior, as close 
to real-time as possible. 

After identifying variables and other data, AI can 
identify common issues where automation could ben-
efit the data cleaning process and with a rule-based 
approach, identify potential data quality issues. Data 
science methods, such as AI, can auto-detect potential 
hot-spots of data inconsistencies and potential anoma-
lies. Working with experts, a rule-based approach can 
be applied to these hot-spots to highlight potential 
data anomalies, driving efficiencies in the overall data 
cleaning process.  

AI/ML techniques are already in existence but 
generally pharma companies have been slow to em-
brace them for a variety of reasons, including con-
cerns about regulatory compliance. The pandemic, 
however, has accelerated their adoption. In the area 
of event prediction, a trial manager can look into a 
company’s historical clinical trial data and provide 
data guidance when for example, writing new proto-
cols, i.e., for dosages that may need to be increased/
reduced for trials in different geographic areas or 
age groups. At an organizational level, advice can 
be given to the sponsor based on a virtual trial con-
ducted with historical data. At the patient level, these 
techniques can predict adverse events causality–be-
fore they happen.  

Remote, risk-based monitoring has increased and 
shows a great deal of success with these strategies, 
particularly if there is a remote monitoring platform 
integrated into a visualization platform to verify what 
is critical and what is not. Customized visualization 
platforms improve  data integrity and security for 
each trial.  

Mitigating the cost of trials  
Clinical trial costs are highly dependent on a long list 
of factors that can vary substantially but it has been 
noted that late-stage clinical trials can sometimes 
comprise as much as 50% or more of the cost of 
bringing a drug to market. At the highest levels, fac-
tors can include the geographic expanse of trial loca-
tions as well as the complexities of the drug engaged 
in the trial. Hold-ups due to data reconciliation, com-
mon mistakes in data input and reporting errors, 
quality and regulatory actions that could put a trial 
on hold, can certainly impact the success of a trial.    

It makes good sense for sponsors to continue to 
embrace and invest in existing and new technologies 
that bring cost-saving potential and an opportunity 
for wider patient engagement. The future is bright for 
ePRO data collection and it may have taken a pan-
demic to bring new ways to ensure its ongoing success.  
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Accelerating Clinical Trial 
Design and Operations 
Fully-integrated, component-based CDMS offers flexibility, customization, and efficiency

Ef fective and ef f icient clinical data collec-
tion and management is one of the key fac-
tors affecting clinical trial success and is of 

heightened importance during the COVID-19 pan-
demic.1 Not only have the scope and complexity of 
clinical trials continued to increase over the past 
decade, but the volume and diversity of clinical 
study data grows ever larger. As routine drug devel-
opment cycle times continue to get longer, the chal-
lenges of attempting to accelerate study start up 
and database lock and reporting while maintaining 
quality has become harder. 

Researchers have accelerated the development 
of vaccines and therapeutics for COVID-19 as evi-
denced by the 4,846 trials found on clinicaltrials.
gov.2 The COVID-19 pandemic presents a unique 
opportunity for understanding technologies that 
can enable trial data management and their effects 
on streamlining and expediting clinical trial design 
and implementation.

Goals and objectives 
This study aims to evaluate how a clinical data 
management system (CDMS) supported CO-
VID-19 vaccine and therapeutic drug clinical trials 
based on the experiences of a contract research or-
ganization (CRO) during the pandemic.   

The study objectives were to evaluate how the 
CDMS was used during the conduct of two CO-
VID-19 trials and identify any potential impact 
on clinical trial eff iciency and/or CDMS usabil-
ity and workf low. We examined data manage-
ment processes and explored how the CDMS 
supported optimizing workf low in clinical tri-
als during the COVID-19 pandemic and peri-
ods of remote work; identif ied perspectives re-
garding data management chal lenges either 
specif ic to or exacerbated by the COVID-19 
pandemic; and measured usability, acceptability, 
and satisfaction. 

Methodology and approach 
We evaluated the two COVID-19 clinical trials 
conducted by the contract research organization 
(CRO), Veristat, as of the date of this research. 
IBM Clinical Development (ICD) was the data 

management system utilized. Project-level retro-
spective and prospective internal usage and ad-
ministrative data, routinely collected to moni-
tor utilization of the CDMS, were analyzed for 
each clinical trial. Internal data from usage re-
ports included dates for key data management 
events such as database release and lock, module 
usage, changes to the database after its release 
(referred to as mid-study updates), and database 
downtime. The CRO provided additional oper-
ational and study management  metrics includ-
ing data management information, outlined in 
Table 1 on the facing page, to supplement CDMS 
usage data.   

Specif ic measurements evaluated in this study 
were: database build efficiency, velocity of data col-
lection, frequency of protocol amendments on the 
database, and the time impact of mid-study updates 
to the database. The cycle time to design and re-
lease the study database in the CDMS was used as 
an indicator for efficiency in database build. Spe-
cifically, this was defined as the number of week-
days between the date of the final approved proto-
col to the date of the first database “Go Live.” The 
average cycle time to build these COVID-19 study 
databases was compared to both the CRO’s and 
published industry baselines prior to the pandemic 
to establish study eff iciency. Velocity of data col-
lection was measured as the number of data points 
collected over time after the database was released. 

Data managers completed a brief form on each 
protocol amendment and mid-study update to the 
database, providing the date and background in-
formation for the event, the reason for the protocol 
amendment, and an indication of whether a proto-
col amendment and mid-study update were related. 
Average database downtime was used to indicate 
impact of mid-study updates on the trial timeline. 
Database downtime refers to the number of days 
the database was “Locked” and no data collection 
could take place. 

A survey was designed to investigate users’ at-
titudes, experiences (e.g., impact on cycle times, 
efficiency and cost) and satisfaction with the CD-
MS’s ability to meet the COVID-19 clinical tri-
als’ needs. A web-based survey composed of 37 
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questions divided into seven sections was used to 
collect survey data. These sections included ques-
tions covering the System Usability Scale (SUS), 
a Net Promoter Score (NPS), general clinical trial 
data management, general use of the CDMS be-
fore and during the COVID-19 pandemic, specific 
use related to the COVID-19 trial being run in 
the CDMS, and demographics, such as years of 
experience in the field and years of experience us-
ing CDMS tools. SUS is a simple, ten-item attitude 
Likert scale that provides a subjective assessment 
of usability.3 NPS is a well-established measure to 
assess customer satisfaction on a scale from 1 (not 
at all likely) to 10 (extremely likely) by asking the 
single question “How likely is it that you would 
recommend our system to a friend or colleague?”4 
The survey was distributed to the CRO’s data 
managers and was open from July 27 to August 
7, 2020. Descriptive methods for analyzing the 
objective data were a f ive-point Likert scale and 
cause-and-effect relationships. 

Interviews were conducted with the lead data 
managers and CDMS users from each clinical 

trial in order to highlight unique challenges or 
approaches for their specif ic COVID-19 clini-
cal trial. Interviews were conducted via a secure 
online video communication instrument, used 
an approved interview guide, and each lasted ap-
proximately 60 minutes. Using an open coding 
approach, interviews were recorded, transcribed, 
and analyzed. Thematic analysis was def ined by 
a combination of deductive review of the direct 
responses to interview questions and inductive 
analysis to identify emerging patterns. The in-
terview guide is given in the Supplement. The 
study was submitted to the Western Institutional 
Review Board for regulatory review and received 
an exempt status determination. Part icipants 
provided informed consent for both the survey 
and interview.

Results
Two COVID-19 cl inical tr ials were included 
in this study: a therapeutic drug and a vaccine. 
The vaccine trial is a Phase I open-label, non-
randomized study evaluating the safety, tolerabil-
ity, and immunogenicity of the intervention in 
120 healthy volunteers across three US sites. The 
therapeutic drug trial is a Phase II open label, 
randomized control, proof-of-concept study en-
rolling 50 patients hospitalized with COVID-19 
across eight US sites.    

Figure 1 on the fol lowing page depicts key 
cl inical data management milestones and the 
volume of data over time for the two COVID-19 
clinical trials. The average time to design and 
release the study database for a COVID-19 trial 
was 11 business days. This was a 63.3-72.5% 
reduction compared to the CRO’s typical 30-40 
day timeline and an 83.9% reduction compared 
to an industry benchmark of 68.3 days for a non-
COVID trial.5 Mid-study updates to the database 
after f irst release were primarily a result of proto-
col amendments. Both trials had three mid-study 
updates during the period evaluated. On average, 
the database was only locked for less than one 
hour per mid-study update in each trial. Data 
managers classif ied all protocol amendments and 
mid-study updates as “completely unavoidable.”

Four (100%) clinical data managers and data 
management professionals were contacted, and 
al l completed the survey; 75% were 25 to 34 
years old. Each participant managed three to 
four trials simultaneously and used the CDMS on 
average 25.75 hours / week (range 20 – 30). Years 

STUDY DEFINITIONS
Milestones Other major study and data 

management milestones or events not 
available in usage reports and their 
dates.

Study Design Information on the trial design, 
including the scientific and operating 
characterisitics primarily found in 
protocal such as objectives, design, 
eligibility criteria, sites, procedures or 
other assessments, visits and schedules, 
and endpoints.

Database Design Documentation of the database design 
for the study, including the study 
process, the casebook design, the 
individual page designs and system 
queries, and any report designed.

Protocol Amendments and 
Database Updates

A series of questions regarding each 
protocal amendment or database 
mid-study update, including classifying 
the cause of the change, whether the 
change could be avoided, and its 
impact.

TABLE 1. OPERATIONAL AND STUDY MANAGEMENT METRICS

SOURCE: IBM, Veristat
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of experience using the CDMS were one (50%), 
two (25%), and f ive (25%). The average SUS 
score was 80.6 (range 77.5 to 85.0 and considered 
excel lent. NPS was 75% with 0% detractors, 
which is also considered excellent. 

Table 2 on the fol lowing page reports how 
much time the CDMS saves performing various 
tasks compared to other solutions used where 
100% of participants believed the CDMS either 
somewhat or very much saved t ime for study 
startup, data col lect ion, study closeout, and 
overall. All (100%) survey respondents agree or 
strongly agree that the CDMS integrates with 
workf low, increases productivity, is interoperable, 
and research studies are easy to set up and start 
up in the CDMS, while 75% think the CDMS 
is f lexible and customizable and reduces manual 
errors. Of the survey respondents, 100% thought 
the CDMS somewhat or quite a bit helped to 
avoid cost, reduce manual errors, and decrease 
delays from mid-study updates. The most com-
monly reported causes for delays when building 

a clinical trial database were protocol changes 
(50%) and user acceptance testing (50%). 

Interviews highlighted two specif ic functions 
as the main factors contributing to the rapid 
launch of study databases. First, the system easily 
allows reuse of code for database creation. The 
users created and routinely consulted a template 
l ibrary to generate new customized databases 
more eff iciently. Bypassing de novo coding for 
both common and specialized database creation 
allowed users to focus efforts on the specif ic cus-
tomizations required by the study sponsor. 

Second, the ability to execute mid-study up-
dates or post-go live changes with minimal to 
no downtime (< one hour) allowed the users and 
sponsors to work in parallel rather than in se-
rial fashion, speeding up trial start dates and 
implementation of protocol amendments, and ac-
commodating adaptive COVID-19 trial design. 
The ability to copy portions or the entirety of a 
database in a single environment permits users to 
‘split’ the release of the trial database and allow 

TRIAL MILESTONES

FIGURE 1. KEY CLINICAL DATA MANAGEMENT MILESTONES AND THE VOLUME OF DATA OVER TIME FOR TWO COVID-19 CLINICAL TRIALS

SOURCE: IBM, Veristat
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the sponsor to initiate trial startup (e.g., screen-
ing and randomization) while the user completed 
the database without risk of error or corruption 
of data already collected. This is a direct attri-
bute of having a single codebase for all applica-
tions of the CDMS.

Furthermore, the mid-study update feature 
continued to be critical to the f lexibility of the 
database after study startup. Part icipants re-
ported decreased downtime for mid study up-
dates. In fact, usage data revealed that data-

bases in these t r ia l s  were on ly locked on 
average for about one hour in order to execute a 
mid-study update. 

Conclusions 
The sudden advent of the COVID-19 pandemic 
caused unprecedented stress to global health 
systems due to the novelty of the disease, rapid 
societal transmission, and absence of established 
therapies or vaccines. This global ex igency 
prompted pharmaceutical companies and spon-

CDMS UTILIZATION

Overall, how much time, if any, do you believe 
ICD saves you during the following tasks 
compared to other solutions you use?

1 - Not 
applicable

2 - Not at 
All

3 - A little 4 - Somewhat 5 - Very 
Much

Study Startup 3 (75%) 1 (25%)

Data Collection 4 (100%)

Data Processing and Cleaning 1 (25%) 2 (50%) 1 (25%)

Database Mid-Study Updates 1 (25%) 3 (75%)

Study Closeout 3 (75%) 1 (25%)

Overall from Startup to Closeout 4 (100%)

Indicate how strongly you agree or disagree 
with the statement

Strongly 
Disagree

Disagree Agree Strongly 
Agree

I feel ICD accomodates individual needs (flexible 
and customizable)

1 (25%) 2 (50%) 1 (25%)

I feel ICD integrates with my workflow 3 (75%) 1 (25%)

I think ICD increases my productivity 3 (75%) 1 (25%)

I think research studies are easy to setup and 
startup in ICD

2 (50%) 2 (50%)

I think ICD has the ability to exchange with and 
make use of information from other tools, i.e. 
interoperable

4 (100%)

I think ICD reduces manual errors 1 (25%) 3 (75%)

Overall, how much impact, if any, do you 
believer mid-study updates on ICD have on the 
following?

1 - Not at All 2 - A little 3 - Somewhat 4 - Quite 
a Bit

5 - Very 
Much

Cost Avoidance 2 (50%) 2 (50%)

Reduction of Manual Errors 2 (50%) 2 (50%)

Reduction in Delays 1 (25%) 3 (75%)

TABLE 2. CDMS USABILITY, TIME SAVINGS, AND EFFECTS ON MID-STUDY UPDATES (N=4)

SOURCE: IBM, Veristat
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sors to fast-track the clinical trial clock to expe-
diently bring effective therapies and vaccines to 
patients. One integral component of accelerating 
the clinical trial t imeline is deployment of an 
ef f icient data management system. Utilization 
of an end-to-end solution with multiple embed-
ded functionalities built on a single code base, 
including randomization, endpoint adjudication, 
electronic clinical outcome assessment, inven-
tory management and medical coding within 
one platform was one supporting factor to the 
rapid execution of the tr ials in this study. In 
addit ion, the f lexibi l ity of the EDC platform 
facilitated eff icient mid-study updates and post-
go-live protocol amendments which are inher-
ent in an adaptative clinical trial. The CDMS 
also enabled seamless transition to remote work 
during the pandemic without disruption to data 
entry and patient enrollment. Users highlighted 
that CDMS compartmental izat ion faci l itated 
quick study launch and enabled database split-
ting, which also allowed parallel processing of 
downstream workf lows to further accelerate 
study start-up.   

This study is limited by the small sample size 
of survey respondents and clinical trials assessed. 
Many other factors in addition to the specif ic 
data management functionalities and practices 
utilized in the trials could have contributed to 
compressing COVID-19 clinical trial timelines; 
these include speed up in regulatory review, ef-
f icient protocols, reallocation of organization pri-
orities and resources, exceptional efforts from the 
research community, and extraordinary aware-
ness and participation from subjects. Evaluation 
of additional COVID-19 trials and CDMS users 
is needed to clarify the contribution of each of 
these factors. 
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CLOSING THOUGHT

Navigating a Decentralized 
Trial Model During COVID

The first step in successfully adjusting clinical trial 
operations during COVID-19, or any pandemic 
event, is to think differently across all aspects of 
trial operations, including site visits and data collec-
tion, among others. Most importantly, these consid-
erations should place patient safety and centricity, 
as well as employee safety, among its top priorities.  

Decentralized solutions arguably provide the 
most value in addressing the questions at the center 
of sponsors’ minds during this time. From improv-
ing patient experience to increasing patient reten-
tion and data quality, the different levels of decen-
tralization offered allows for a personalized and 
streamlined solution based on the specific needs of 
trials and programs.

It is important to note that a Risk-based Quality 
Management foundation is required, as it focuses 
on identifying the critical data, processes, and po-
tential risks unique to each trial. Once identified, 
sponsors can then determine the appropriate moni-
toring strategy, choosing virtual or hybrid model 
for their trial, as well as implementing strategic 
plans for remote and central monitoring, technol-
ogy, integration, IP management, and site and 
patient engagement.

Patient centricity and study logistics are essential 
components of a clinical trial, neither of which 
could be operated successfully without the expertise 
and time offered by dedicated CRAs and other 
study staff. From project initiation through site 
selection and activation, clinical operations teams 
ensure first patient first visit goals are met by con-
ducting a thorough feasibility process and onsite 
qualification visits. Likewise, they keep a close eye 
on recruitment and retention, data quality, proto-
col deviations, and more to make sure that data-
base lock happens promptly following last patient         
last visit.

Whether sponsors choose a hybrid or virtual 
model, CRAs and other management staff take 
the brunt of following through on these opera-
tional changes, especially as they relate to clinical 
monitoring. In a quality-driven, risk-based ap-
proach, the schedule of visits relies on the judge-
ment of the study team and access to the risk con-
trol measurements. This streamlined approach to 
the clinical trial monitoring process can reduce 
the burden of on-site visits for the sites, as well as 
the overall monitoring budget, while not sacrific-
ing the quality of the data.

Likewise, each site will have its own set of 
procedures that must be followed. For exam-
ple, a CRA may have to request an on-site visit 
two weeks in advance and can only proceed 
after receiving approval. On the other end of 
the spectrum, the clinical monitoring process 
may more heavily rely on remote/electronic ap-
proaches, such as the use of an electronic data                
capture system.

From sponsors to study staff and patients, ev-
ery stakeholder in a clinical trial has been and 
will continue to be impacted by the operational 
changes brought about by COVID-19. It is im-
portant to note that the possibility of more on-site 
visits will likely be delayed as we continue to 
adapt and recover over time. However, even be-
fore the pandemic, the clinical research industry 
was constantly evolving and innovating to meet 
the needs of—so it is well-equipped to master 
the management of any roadblocks they may 
encounter now and into the future. Perhaps the 
greatest lesson we can learn from these changes is 
the importance of communication and cohesion 
among sponsors and study management staff to 
ensure success and confidence amidst pandemic-
era operations.

There is arguably not one industry that has not been touched by COVID-19 in some way, with 
clinical trials—and the professionals responsible for their success—faced with constantly chang-
ing operations and patient enrollment. When not managed correctly, these rapid changes can 

have an adverse effect on the timeline of a trial, which can be critical for those who may rely on the 
not-yet-released drug for life-saving care. These conditions will continue to be uncertain for the fore-
seeable future, so sponsors have little option other than to take an agile approach. Likewise, the work 
of talented and skilled clinical research associates (CRAs) is perhaps more vital than ever, as they are 
on the front lines navigating how the evolving clinical landscape impacts them and patients alike—in-
cluding how to safely travel to and from study sites.
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The increasing complexity and spiraling costs of running clinical trials 
have forced life science organizations to renew their focus on improving 
operational efficiencies, particularly as the industry moves to embrace 
personalized medicine, with its lower per-patient revenue model.
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Can machine learning bring about the same transformation to the 
pharmaceutical industry?
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ICONplc.com/covid-19

Agile Study Management 
Keeping your trial on track during COVID-19

Integrated Solution

ICON has adapted to the current 
conditions to protect the welfare of 
patients, safeguard our employees 
and ensure the continuity of 
research programmes.

In addition to study teams working 
with customers to develop study-
specific plans to minimise the risk 
to timelines, ICON has a range of 
services and tools that can be adopted 
to mitigate disruption including: 

–   Strategic regulatory advice
–    In-home and alternative clinical 

services
–    Direct to patient support
–    Remote clinical monitoring with 

remote SDV
–    Pre-recorded investigator meetings 

and remote training
–    eDocument distribution and 

management for sites
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