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Three Key Takeaways from SCOPE

Having just attended the SCOPE Summit 

last month, I wanted to provide some 

general insights uncovered from the 

event. These gatherings are still going strong 

and are a great place to network and get first-

hand knowledge into what your peers are 

experiencing or initiating in their companies. 

There wasn’t a session that I didn’t walk away  

from with a new idea. But SCOPE has a lot of 

sessions daily to choose from, so it can be a 

challenge trying to decide which to go to. Here’s some highlights.

Risk-based monitoring

RBM is the gift that keeps on giving. While some may lament that RBM 

has never really taken off, or morphed into new-world risked-based 

quality management, a great goal in and of itself, don’t be fooled. RBM 

is going places, if based on the number of attendees at these sessions 

at SCOPE. The level of sharing of implementations, lessons learned, 

challenges acknowledged, and overall idea exchange and engage-

ment was very high, and the excitement around others’ work was real. 

Hopefully, we will be able to track down some speakers for our May is-

sue on change management in RBM to discuss their efforts.

Decentralized trials

Decentralized clinical trials, or because you need another acronym in 

our industry, DCTs, are on everyone’s minds. From the lessons learned 

from remote trials just a few years ago, DCTs are mainstream and gain-

ing ground because of their efficiency and patient-friendly ways. eCOA, 

ePRO, sensors, wearables, telemedicine, mobile nurses, eConsent—you 

name it. If it has a need for a distant relationship for trial participation, it 

will be baked into a DCT. DCTs will certainly be a part of our conversa-

tion in June when we tackle patient-centric trial design. 

Outsourcing for small biopharma

The percentage of FDA approvals obtained by big pharma in 2018 

was 26%, compared to 60% that went to firms that had never before 

received an approval. What this means is that the smaller or emerging 

biopharma needs help with its clinical trials pipeline, and, largely, they 

are not happy with CROs. This is a trend that I’ve written on before 

(see https://bit.ly/2Thl0Ee) and continued to hear at SCOPE outsourc-

ing and resourcing sessions. Stories from the smaller sponsor about 

dissatisfaction with the attention they receive from their CRO; a lack 

of accountability or initiative requiring a higher level of oversight by an 

already stretched thin clinops department of one or two people; high 

costs that accompany lackluster performance. Why is the relation-

ship management between the smaller sponsor and the CRO so bad? 

Apparently, we can only speculate. Is it a large CRO problem? Is it the 

expectation level of the smaller sponsor? Is it a lack of communication 

or culture problem? I hope that this is an area that can start to get it 

together. Small biopharma operates on very small margins, and putting 

their whole hopes and dreams into a CRO that doesn’t work for them is 

a sad thing for medicine and discovery. We will be focusing on that issue 

more closely in September. 

There’s always a lot to talk about in clinical trials, so keep reading us in 

print or online and we will keep you up to date. 

LISA HENDERSON
Editor-in-Chief

mailto:lhenderson@mmhgroup.com
mailto:mchristel@mmhgroup.com
mailto:charm@mmhgroup.com
mailto:mschmalfuhs@mmhgroup.com
mailto:mmaresco@mjhlifesciences.com
mailto:mhariharan@mjhlifesciences.com
mailto:desola@mmhgroup.com
mailto:tbaker@mmhgroup.com
mailto:wblow@mmhgroup.com
mailto:wcampbell@mmhgroup.com
mailto:vakay@mmhgroup.com
mailto:kstevenson@mmhgroup.com
mailto:mstillwell@mmhgroup.com
mailto:arockenstein@mmhgroup.com
mailto:tbaker@mmhgroup.com
http://www.copyright.com
mailto:ARockenstein@mmhgroup.com
mailto:mmhinfo@mmhgroup.com
https://bit.ly/2Thl0Ee
http://www.appliedclinicaltrialsonline.com/


appliedclinicaltrialsonline.com   APPLIED CLINICAL TRIALS    3March 2020

CONTENTS

Moe Alsumidaie
Thought Leader and Expert in the 
Application of Business Analytics 
Towards Clinical Trials and Healthcare
New York, NY

Kiran Avancha, PhD, RPh
Chief Operating Officer
HonorHealth Research Institute 
HonorHealth
Scottsdale, AZ

Townsend N. Barnett, Jr.
Vice President, Global Head 
of Pre-Clinical and Clinical QA
UCB Pharma S.A.
Chemin du Foriest, Belgium

Kenny Blades, PhD
Director, Global Project Management
DOCS International
Kent, UK

Anthony J. Costello
Vice President, Mobile Health
Medidata
San Francisco, CA

Domenico Criscuolo, MD, PhD, FFPM
Chief Executive Officer 
Genovax
Colleretto Giacosa, Italy

Srini Dagalur, PhD
Specialist Leader, Life Sciences 
Technology Strategy
Deloitte
Parsippany, NJ

Yakov Datsenko, MD
Senior Clinical Research Physician
Team Leader Immunology/Respiratory
Boehringer Ingelheim Pharma GmbH & 
Co. KG
Biberach, Germany

Edward Stewart Geary, MD
Chief Medical Officer &  
Vice President
Eisai Co., Ltd.
Tokyo, Japan

Ashok K. Ghone, PhD
VP, Global Services
MakroCare
Newark, NJ

Rahlyn Gossen
Founder
Rebar Interactive 
New Orleans, LA

Uwe Gudat, MD
Head of Safety, Biosimilars
Merck Serono
Geneva, Switzerland

Michael R. Hamrell, PhD, RAC
President 
MORIAH Consultants 
Huntington Beach, CA

Wayne Kubick
Chief Technology Officer 
Health Level Seven International
Chicago, IL

Darshan Kulkarni, PharmD, Esq
Principal Attorney
The Kulkarni Law Firm
Philadelphia, PA

Jeffrey Litwin, MD
CEO
MedAvante-ProPhase
Princeton, NJ 

Barrie Nelson
Chief Standards Officer
Nurocor
Austin, TX

VIcky Parikh, MD, MPH
Executive Director
Mid-Atlantic Medical Research Centers
Hollywood, MD

Prof Stephen Senn, PhD, FRSE
Consultant Statistician
Edinburgh, UK

EDITORIAL ADVISORY BOARD

The expertise of Editorial Advisory Board mem-
bers is essential to the credibility and integrity of 
Applied Clinical Trials. These clinical trials experts 
share with the editors the wisdom gained through 
their experience in many areas of drug develop-
ment. EAB members review manuscripts, suggest 
topics for coverage, and advise the editors on 
industry issues. All manuscripts must first be 
submitted to the Editor-in-Chief, Applied Clinical 
Trials, 485 Route 1 South, Building F, Second Floor, 
Iselin, NJ 08830 USA.

W
R

IG
H

TS
TU

D
IO

 -
 S

TO
C

K.
A

D
O

B
E.

C
O

M

16 Scalability: Solving the Unique 
Clinical Trial Data Problem
Keith Aumiller

Finding a middle-ground approach 
to balancing new solutions 
arising from data science with 
traditional requirements for data 
collection and submission.

18 Investing in Data Science 
to Unlock Clinical Data Value
Richard Young

The need for biopharma companies 
to equip data managers with the 
training and resources necessary to 
capitalize on new digital health tools.

20 Do-it-Yourself Blood Sampling 
for Pediatric Clinical Trials
Enaksha Wickremsinhe, Mary Short, 
Brandon Talkington, Leanne West

Evaluating efforts to obtain youth 
and parent perspectives on 
the concept of microsampling 
in pediatric clinical trials.

NEWS AND ANALYSIS

4 WASHINGTON REPORT

5 EU REPORT

7 Q&A

10 CLINICAL TRIAL INSIGHTS

EYE ON PATIENT ADVOCACY

12 The Importance                        
of Site Selection
The MJFF Research Engagement Team 

Case study focused on quest for 
potential Parkinson’s biomarker 
highlights opportunities and 
challenges in site selection.

COMMENTARY

A CLOSING THOUGHT

26 Data Management Landscape: 
Are We Adapting Fast Enough? 
Rhona O’Donnell

FEATURED

14 Clinical Data Manager: A 
Roadmap for the Future
Sony Salzman

Breaking down the evolving role of today’s clinical 
data manager—and its importance as a key cog in 
the clinical research ecosystem of tomorrow.

A P P L I E D  C L I N I C A L  T R I A L S
Volume 29, Number 3

EDITORIAL ADVISORY BOARD

http://www.appliedclinicaltrialsonline.com/


NEWS

4    APPLIED CLINICAL TRIALS   appliedclinicaltrialsonline.com March 2020

WASHINGTON REPORT

ONCOLOGY THERAPIES      
POISED FOR FURTHER 
GAINS AT FDA
FDA’s Oncology Center of Excellence 
(OCE) continues to build on its successes 
in bringing innovative cancer therapies to 
patients through accelerated development 
and speedy approval of breakthrough treat-
ments. Under the leadership of director 
Richard Pazdur, and benefitting from strong 
support from patient advocates and Con-
gressional policymakers, OCE is expanding 
pilot projects and international collabora-
tions to further support access to new med-
icines. At the same time, FDA officials are 
working to ensure postapproval assessment 
of the safety and efficacy of new products 
that come to market based on limited clini-
cal trials with few patients. 

OCE marked its third anniversary in Feb-
ruary with a public workshop to review on-
going projects and future plans, many of 
them described in OCE’s annual report for 
2019 (see https://bit.ly/3bIMuer). FDA ap-
proved 11 new molecular entities (NMEs) 
for oncology last year plus multiple supple-
mental indications, biosimilars, and medical 
devices. The agency’s Real-Time Oncology 
Review (RTOR) initiative aims to accelerate 
these activities further by enabling sponsors 
to grant FDA staffers access to certain clini-
cal data prior to submission of an official ap-
plication, as a way to address questions and 
issues in advance. 

As patient advocates continue to press 
for expanded access to investigational 
drugs, a tricky issue raised at the Feb. 5 
workshop is whether such early access 
should apply to unapproved indications of 
an approved cancer therapy. Pazdur noted 
that FDA policies do not rule out such agree-
ments and that the agency is willing to pro-
cess a request from a physician, although 
sponsors are less likely to support such 
actions. 

OCE also aims to better assess safety 
reports from clinical trials through more 
effective tracking and review of safety in-
formation. To this end, FDA’s Project Protect 
encourages the submission of investiga-
tional new drug (IND) safety reports in a 
standard electronic format established by 
the International Council on Harmonization 
(ICH). 

The development of pediatric cancer 
therapies is another high-profile goal. FDA 
issued draft guidance in December outlining 
the conduct of pediatric studies for targeted 
oncology drugs, and Congressional leaders 
and patient advocates back further legisla-
tion to advance this area. 

Additional FDA guidances related to on-
cology R&D address testing of in vitro di-
agnostics, using placebos and blinding in 
randomized controlled cancer trials, repro-
ductive toxicity testing for oncology phar-
maceuticals, patient eligibility in different 
cancer studies, and developing therapies for 
specific cancer indications. 

Collaboration at home and abroad
OCE also is advancing joint international ac-
tivities to facilitate access to cancer thera-
pies around the world. FDA officials and 
regulators in Europe and other advanced 
countries have been discussing for the past 
decade ways to gain greater uniformity in 
global standards for cancer treatment and 
for conducting oncology clinical trials. One 
result is the current Project Orbis, which 
was launched officially in September 2019 
with the announcement of a simultaneous 
review and approval of an oncology supple-
mental application by FDA, Health Canada, 
and the Australian Therapeutic Goods Ad-
ministration. 

Each authority approved its own label 
and utilized accelerated/conditional ap-
proval procedures, and more joint applica-
tions are on the agenda. 

To facilitate FDA product approvals, OCE 
supports a collaborative process for work-
ing with medical reviewers and scientists in 
FDA product centers. This involves teaming 
up with offices for cellular and gene therapy 
and for vaccines in the Center for Biologics 
Evaluation and Research (CBER) and with 
relevant review groups for medical devices. 
The ongoing reorganization of the Office 
of New Drugs (OND) in the Center for Drug 
Evaluation and Research (CDER) will alter its 
oversight of the many applications for on-
cology drugs and biologics. 

OND now has a new Office of Oncologic 
Disease (OOD), with three divisions of oncol-
ogy for different cancer treatments, plus 
two divisions to review drugs for hemato-
logic malignancies. 

Such changes aim to create more thera-
peutically aligned and disease-focused divi-
sions of manageable size able to handle the 
very full pipeline of new cancer therapies 
slated to seek FDA advice and market ap-
proval. CDER continues to update informa-
tion on which the OND division will review 
which product applications, as the reorga-
nization process continues (see https://bit.
ly/2SJ5wsi).

Under the OCE-CDER joint review system 
for all oncology products, sponsors submit 
applications to the appropriate product cen-
ter, which decides whether expedited de-
velopment and review is warranted. Those 
products that qualify will have a joint review 
by a Medical Oncology Review and Evalua-
tion (MORE) team with specialists from OCE 
and other Centers. The aim is to provide a 
unified clinical review and promote agree-
ment on standards for breakthrough thera-
pies and fast-track designations. 

This oncology team review approach fits 
with CDER’s new integrated review program, 
which brings together groups of review-
ers with expertise in the various aspects of 
development of the specific product. The 
process aims to meet goals for 30-day IND 
reviews, as well as timeframes for market 
applications and supplements. 

These organizational changes aim to 
facilitate the work of the more than 100 
medical and hematologic oncologists at FDA 
in assessing advances in the scientific un-
derstanding of disease, particularly cancer. 
Such changes add to the agency’s confi-
dence in justifying accelerated approval of 
treatments for rare and serious conditions 
based on identification of molecular driv-
ers and evidence of dramatic response. In 
such cases, a small, single-arm clinical trial 
may suffice to support approval, along with 
timely confirmation of early results through 
robust clinical data to validate and confirm 
early benefits. 

— Jill Wechsler 
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EU REPORT

EU SPECIALISTS: EASE                                        
THE AGE BARRIER FOR 
CANCER CLINICAL TRIALS
Teenagers with cancer could benefit from 
a recommendation to lower the age barrier 
so they can take part in clinical trials. The 
proposal came in mid-February from the 
Fostering Age Inclusive Research (FAIR) Tri-
als Initiative, which embraces pediatric and 
medical oncologists, parents, civil society 
groups, researchers, and the drug industry.

The FAIR group maintains that teenagers 
with cancer are routinely prevented from 
trying out potentially lifesaving treatments 
because of a bureaucratic impediment that 
means those under 18 cannot participate in 
many trials for new oncology drugs. “Teen-
agers with cancer must no longer be blocked 
from entering adult clinical trials,” the group 
said in a statement, calling for a change of 
common practice. FAIR argues that the age 
of access should be cut from 18 to 12 years 
of age. This is the right and safe action to 
take, where medically justified, FAIR claims.

The group has launched a teenage-
friendly “Stamp of Approval,” encouraging 
all trials to be made accessible for young 
people with cancer in a safe and appropriate 
manner. According to Chris Copland, parent 
representative and co-chair of FAIR, who 
underlines the “thousands of young lives we 
lose to cancer every year in Europe alone,” 
the current common exclusion of patients 
under 18 “bears little relation to science, 
safety, or compassion.” He sees the FAIR Ini-
tiative as “a major step in the right direction.” 

For Dr. Nathalie Gaspar, a pediatric on-
cologist from the Gustave Roussy Cancer 
Campus in Paris, the “main fear is missing 
an opportunity to cure a young person, or 
at the very least being able to extend their 
young lives. It is utterly unbearable to tell a 
teenager, just because they are under 18, 
that they cannot participate in a trial, which 
may offer their last bit of hope.” In her view, 
the 18-year age barrier is “an artificial one 
and with no clinical evidence behind it.”

Professor Pamela Kearns of the Cancer 
Research UK Clinical Trials Unit, who is also 
the European president of the International 
Society for Pediatric Oncology (SIOP), says 
that despite improvements in the treatment 
of cancer and survival rates in some areas, 

“survival rates have in fact plateaued for 
certain childhood/teenage cancers,” par-

ticularly for metastasizing cancer and some 
brain tumors and sarcomas. “Much better, 
kinder drugs are becoming available down-
stream,” said Kearns. “We must make sure 
that our young people have the same access 
as adults if we are to see improvements in 
treatments and survival rates.”

SIOP argues that participation in a trial 
should not be about whether a child is below 
or above 18 years of age, but about the way 
the drug works, the biology of the disease, 
and the needs of the patient. “The future of 
clinical trials must change to meet the needs 
and the future of our young people,” it said. 

“Research into teenage and young adults’ 
cancer has made slower progress than for 
any other age group. One reason is that 
many clinical trials exclude patients under 18, 
without medical justification.”

SIOP says that in Europe, more than 
46,000 people aged 15 to 24 are diagnosed 
with cancer every year, and more than 6,000 
die. “More than 100 children and young peo-
ple die of cancer in Europe each week, and 
cancer is therefore the biggest killer by dis-
ease in this age group”, the group notes.

EUROPE CLAIMS ‘LEADING 
ROLE’ IN COMBATING COVID-19
As coronavirus spreads across northern Italy, 
the European Union is marshalling its forces 
to slow the spread of Covid-19. On Feb. 24, 
it announced an aid package worth $250 
million (€232 million) to boost global preven-
tion and containment. “As cases continue to 
rise, public health is the number one prior-
ity. Whether it be boosting preparedness in 
Europe, in China, or elsewhere, the interna-
tional community must work together. Eu-
rope is here to play a leading role,” said Ur-
sula von der Leyen, the president of the EU’s 
executive body, the European Commission. 

Half the money will support the World 
Health Organization (WHO) in the bid to 
help countries with weaker health systems 
around the world. Her colleague Janez Lena-
rcic, who is responsible for crisis manage-
ment, said: “With more than 2,600 lives lost 
already (as of Feb. 24), there is no option but 
to prepare at all levels. Our goal is to contain 
the outbreak at a global level.” The EU’s civil 
protection mechanism has been organiz-
ing the delivery of emergency medical sup-
plies to China—including more than 30 tons 

of personal protective equipment donated 
by member countries. And $15 million has 
been allocated to the Institute Pasteur in 
Dakar, Senegal, to support rapid diagnosis 
measures and epidemiological surveillance.

 But the EU is also focusing on its own 
member countries. According to Stella 
Kyriakides, the commissioner for health, 

“following the developments in Italy, the 
commission is stepping up its support to 
member states.”  

Already in January, the commission 
promised $11 million in support of research 
into improving clinical care of patients in-
fected with the virus, in addition to ongoing 
projects that have reoriented their activi-
ties to address the outbreak, addressing re-
search preparedness of clinical treatment 
sites and the use of harmonized research 
protocols across Europe. The EU-funded 
European global virus archive project has 
also, as of late February, provided 79 coun-
tries with more than 1,000 diagnostic kits. 
Now $100 million will be put into a partner-
ship with the pharmaceutical industry in a 
search for a vaccine, with another $10 mil-
lion for research on epidemiology, diagnos-
tics, therapeutics, and clinical management 
in containment and prevention.

Since the outbreak was reported in China, 
the EU has activated its own early warning 
and response system, and after an emer-
gency meeting of health ministers from the 
member states, it coordinated work with 
ECDC and the European Medicines Agency 
(EMA) on risk assessments, case definition 
for diagnosis and reporting, and information 
on therapeutics and vaccines. It says there 
is “a strong overall level of preparedness 
with countries having response measures in 
place to provide treatment for the cases in 
the EU and to mitigate any further transmis-
sion within and into the EU.”

The U.K.’s BioIndustry Association com-
mented last month that it was “inspiring to 
see how scientists around the world are 
working together to tackle the virus and the 
impressive speed in which the latest science 
is being shared globally.” 
But it also warned that 
some international agree-
ments threaten to hinder 
such cooperation.

— Peter O’Donnell

http://www.appliedclinicaltrialsonline.com/
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REGULATORY

NEWS NOTES

GILEAD TO ACQUIRE FORTY 
SEVEN FOR $4.9 BILLION
Biotech giant Gilead Sciences and Forty 
Seven, Inc., a clinical-stage immuno-oncol-
ogy company, have entered into a definitive 
agreement pursuant to which Gilead will 
acquire Forty Seven for $95.50 per share in 
cash. The transaction, which values Forty 
Seven at approximately $4.9 billion, was 
unanimously approved by the Gilead and 
Forty Seven Boards of Directors and is an-
ticipated to close during the second quarter 
of this year, subject to regulatory approvals 
and other customary closing conditions.

Through the addition of Forty Seven’s 
investigational lead product candidate, 
magrolimab, the acquisition will strengthen 
Gilead’s immuno-oncology R&D develop-
ment portfolio. Magrolimab, which targets 
transmembrane protein CD47, is a mono-
clonal antibody in clinical development for 
the treatment of several cancers, including 
myelodysplastic syndrome, acute myeloid 
leukemia, and diffuse large B-cell lymphoma. 
Forty Seven is based in Menlo Park, Calif.

Covid-19 vaccine collaboration
Clover Biopharmaceuticals, a China-based 
global clinical-stage biotech, has struck a re-
search collaboration with GlaxoSmithKline for 
its protein-based coronavirus vaccine can-
didate (Covid-19 S-Trimer). GSK will provide 
Clover with its pandemic adjuvant system 
for further evaluation of S-Trimer in preclini-
cal studies. With one of the largest in-house, 
commercial-scale cGMP biomanufacturing 
capabilities in China, Clover could potentially 
rapidly scale-up and produce large-quanti-
ties of a new coronavirus vaccine.

Upon knowing the genomic DNA se-
quence of the newly-identified SARS-CoV-2 
virus in January, Clover scientists started de-
signing the viral spike (S)-protein construct 
and completed its gene synthesis. 

Parexel buys Model Answers
Parexel has completed the acquisition of 
Model Answers, an Australian consultancy 
firm. Model Answers provides pharmacoki-
netic and pharmacodynamic modeling, simu-
lation, and analysis services to help increase 

the likelihood of successful drug develop-
ment. Model Answers’ specialized staff has 
joined Parexel’s growing clinical pharmacol-
ogy, modeling, and simulation team.

Genentech, Nimble ink peptide pact
Nimble Therapeutics, Inc. established a 
multi-year collaboration with Genentech to 
accelerate discovery and development of 
novel peptide-based medicines for targets 
across a range of diseases. The arrangement 
will leverage Nimble’s peptide synthesis, 
screening, and optimization platform, chem-
ical diversity, and integrated suite of assays.

NASH biomarker partnership
ProSciento, Inc., a CRO, is partnering with 
Nordic Bioscience. The agreement will utilize 
ProSciento’s patient registry and Nordic’s 
biomarker technology to identify and validate 
translational biomarkers to improve the diag-
nosis, prognosis, and development of drugs 
for nonalcoholic fatty liver disease (NAFLD) 
and nonalcoholic steatohepatitis (NASH).

— Staff and wire reports 

INTEGRATING DATA INTO 
DRUG DECISION-MAKING
The European Medicines Agency (EMA) is 
going to take a rather bolder approach to the 
use of data than in Germany, to judge from 
a couple of major statements just out at the 
end of January.

EMA has delivered “10 recommendations 
to unlock the potential of big data for public 
health in the European Union,” a document 
drafted by the task force on big data that it 
shares with the complementary Heads of 
Medicines Agencies. Top of its list is a plat-
form that would access and analyze health-
care data from across the EU, creating a 
European network of databases that can 
support regulatory decision-making with ro-
bust evidence from healthcare practice.

The view of big data is essentially posi-
tive—envisioning datasets captured across 
multiple settings and devices, including 
wearable devices, electronic health records, 
clinical trials, or spontaneous adverse reac-
tion reports. “Coupled to rapidly developing 

technology, big data can complement the 
evidence from clinical trials and fill knowl-
edge gaps on a medicine, and help to bet-
ter characterize diseases, treatments, and 
the performance of medicines in individual 
healthcare systems,” says the EMA task 
force. It recognizes head-on the obligation 
on regulators to evolve and change the way 
they access, manage, and analyze data and 
to keep pace with the rapid advances in 
science and technology, given the rapidly 
changing data landscape.

At IQWiG, the German health technology 
body, there is a similar recognition of the 
merit of integrating drug data. “Particularly 
in the case of accelerated drug approvals 
and drugs for rare diseases (orphan drugs), 
the evidence available at the time of market 
access is often insufficient for the early ben-
efit assessment of drugs. Often, the studies 
are too short or no data on patient-relevant 
outcomes were collected,” it says.

But the approach outlined is much more 
cautious. “How must the data be collected 

and processed so that they can be used” 
for benefit assessments in Germany, it asks. 
And it insists, in answer, that “the use of 
routine practice data for benefit assess-
ments of drugs mandatorily requires a 
comparison between the new drug and the 
comparator therapy”—which makes it nec-
essary to conduct comparative studies. The 
collection and processing of routine practice 
data from electronic patient records and 
claims data from health insurance funds, “is 
currently not possible with regard to benefit 
assessments of drugs and will not be possi-
ble in the near future,” IQWiG says, because 
the data quality in these sources is insuf-
ficient and important data are not collected.

Admittedly, the roles of EMA—which 
evaluates quality, safety, and efficacy of 
medicines—and IQWiG—which assesses 
benefit—are different, and their needs differ 
correspondingly. But the contrast is never-
theless striking, even in the tone adopted.

— Peter O’Donnell

http://www.appliedclinicaltrialsonline.com/


NEWS

appliedclinicaltrialsonline.com   APPLIED CLINICAL TRIALS    7March 2020

Q&A

THE PRACTICE & PROMISE 
OF DATA SCIENCE IN 
CLINICAL TRIALS 
Applied Clinical Trials spoke recently with  
Jennifer Bradford, PhD, head of data science 
for the global CRO Phastar, where she dis-
cussed data and analytics-related learnings 
from a diverse career journey in research—
and how she sees the value of data science 
evolving and contributing to clinical devel-
opment practice in the future.

Q: Your career path has gone from 
academia, to industry, to charity/
non-for-profit organization, and 
now at a CRO. What are your 
generalized takeaways or learning 
from those different organizations? 
Jennifer Bradford: The academic environ-
ment was a wonderful opportunity to be on 
the leading edge of research, however the 
activity was often very focused on a single 
project.  

Moving into industry and now a CRO, I 
have a much greater breadth to the projects 
and data science techniques and have the 
opportunity to work with a wider range of 
individuals while still being on the cutting 
edge. Also, in industry, data science is more 
widely recognized and thus provides differ-
ent challenges and different stakeholders. 

While it was a valuable experience work-
ing with charity and the NHS, I was involved 
with what some viewed as “disruptive tech-
nologies,” which evoked a culture of fear 
of the unknown or “rocking the boat.” This 
was a challenging environment to work in as 
new technologies are really paving the way 
for better outcomes. 

Today, as head of data science for Pha-
star, I’m having the opportunity to help cli-
ents better understand the value of data sci-
ence. The challenges are different but they 
are exciting and enjoyable, particularly now 
that I have the expertise to provide a solid 
balance between industry and research.  

Q: At AstraZeneca, you worked 
alongside medical scientists, 
statisticians and software developers 
to maximize the value from clinical 
trial data across therapy areas 
through data analytics, machine 
learning (ML), text mining, and 
data visualization approaches.
Can you share examples of what 
value you were able to derive from 
these data-based approaches? 

JB: Three major areas stand out: accessibil-
ity of data, insights generation through the 
right analytics, and decisions supported by 
data and evidence vs. feelings and intuition.

For accessibility of clinical data, inter-
active visualization enables the scientific 
teams to answer questions in the moment, 
rather than assembling a list of questions to 
be answered later. 

Improved collaboration leads to faster 
and more accurate decision-making. The 
right visualization is key to enabling people 
to understand and interpret results effi-
ciently and put them into use.

Insights generation through the right ana-
lytics, for example AI techniques, can be 
used to support earlier decision-making by 
utilizing text mining or ML on historical data 
to support findings on a clinical trial and/or 
make decisions on trial design.  

And, as mentioned, decisions supported 
by data and evidence are much more ac-
curate and efficient that those based merely 
on feelings and intuition.

Q: What is most fascinating 
about data analytics, machine 
learning, text mining, and data 
visualization approaches? What 
is the most misunderstood 
aspect of these technologies?
JB: One of the most fascinating aspects for 
me when applying data science approaches 
is how many clients experience a “light 
bulb” moment. This happens as they inter-
pret results of an analysis/visualization and 
spot data in the output that suddenly make 
sense to them that were not observed be-
fore. This can generate real energy around 
findings and trigger other ideas of what new 
and pertinent information might be gleaned 
from the data.  

While not necessarily misunderstood, 
data science is a relatively new application 
in healthcare/trials given the advancements 
in computing power and data availability.  
Although mathematical approaches are gen-

erally well-known, I think that awareness and 
understanding of what is possible through 
the application of data science is not fully 
understood, including the fact that it’s not 

“one size fits all.” Data science is about the 
entire strategy—from question to data 
source, analysis, and presentation of re-
sults—not just a specific analytical approach. 

Q: As a CRO, Phastar works on 
complicated clinical studies. 
How will your specific focus on 
data science help operationalize 
its efforts for clients?
JB: For one, centralized risk-based moni-
toring (RBM) helps streamline trials while 
alleviating labor-intensive and costly SDVs 
(source data verifications). At the same time, 
it improves data quality by guiding and pri-
oritizing-site visits and setting and monitor-
ing quality tolerance limits using statistical 
methods. All this adds up to the good clini-
cal practice mission of strict oversight and 
improved and more efficient approaches 
to clinical trial design, conduct, oversight, 
recording, and reporting while ensuring par-
ticipant safety and clinical study data accu-
racy and completeness. 

Additionally, data science complements 
the existing statistics and programming 
expertise at Phastar and works within the 

Awareness and understanding of what is 
possible through the application of data 
science is not fully understood, including 
the fact that it’s not “one size fits all.”

Jennifer Bradford
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same high-quality framework. Innovative 
approaches and new technologies are help-
ing to provide more comprehensive and 
real-world information in the conduct of 
clinical trials. 

This means that data science teams sup-
porting trials must be highly skilled and ad-

ept at delivering high-quality advice and 
results, not only for standard clinical trials, 
observational data and studies, but also to 
help businesses understand what is pos-
sible in this new frontier.

Q: As you just started with 
Phastar, what aspects around data 
sources, as a CRO, do you find most 
important? And most challenging?
JB: What we do find most important, as well 
as challenging, is a general understand-
ing of what data sources are available. For 
example, data sources can vary, such as 

clinical data, real-word data, wearables data, 
free-text data, and more. So, we need to 
be aware of these and other sources and 
how to access them. We also need to un-
derstand different standards and be able 
to work with different types of data. We 

need to be able to handle big data sources. 
I recently saw the term “deep data,” which 
refers to having access not only to data, but 
data that is high quality and actionable. 

Q: Where do you see clinical 
research in five years in regard 
to the use of data science?
JB: If you consider the pace of new data 
science technologies and the value they 
bring to healthcare/clinical trials, it seems 
likely that data science will become an in-
tegral part of clinical research, enabling 
teams to make informed decisions based 
on evidence. As we have so many possible 
sources of data to support data science, I 
see these as becoming more integrated and 
accessible to support research. 

I also believe that clinical teams will con-
tinue to maximize the value of the data they 
have available to support data-driven deci-
sions and to provide efficiencies throughout 
the trial process. 

— Staff Report

Data science is about the entire strategy—
from question to data source, analysis, 
and presentation of results—not just 
a specific analytical approach. 
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TOP 3 SOCIAL MEDIA

1. 2020 Data Resolutions
http://bit.ly/3979xO4

2. The Future of Clinical Trials: 
Predictions for 2020
http://bit.ly/2T8tGhe

3. Overcoming Barriers in Conducting 
Decentralized Clinical Trials
http://bit.ly/2wR1RkJ

eLEARNING:
Learn about how early planning and imple-
mentation stages to protect the integrity 
of data will be key to the success of virtual, 
or decentralized, trials. Patient-facing digi-
tal technologies are playing an increasingly 
important role in clinical trials, to the point 

where including virtual components in trials 
has become mainstream. But terms like re-
mote, site-less, hybrid, and decentralized tri-
als have added ambiguity and confusion to 
this new virtual ecosystem. Find out where 
exactly the industry stands on terms like 
“virtual” or “decentralized” trials. This web-
cast aims to explore additional aspects to 
gain more knowledge of their potential and 
what the future holds for everyone involved.
http://bit.ly/2TsRdIy

Artificial intelligence and machine learning 
are increasingly being embraced in our daily 
lives. These advanced technologies have the 
potential to significantly impact the way that 
pharmacovigilance is performed from indi-
vidual adverse event processing, through 
data analytics and signal detection, to pre-
dictive analysis. This webcast discusses cur-
rent, near, and longer-term opportunities 
for AI in PV; advances in AI in medicine and 
medical perspective on AI in PV; identifying 
and overcoming barriers for adoption: tech-
nical, operational, social, scientific, privacy, 

etc.; and strategies for successful AI imple-
mentation projects. http://bit.ly/2TrroZl

SCORR Marketing and Applied Clinical Trials 
conducted an industry salary survey and 
found that industry growth, opportunity, 
and demand is translating to solid salary and 
satisfaction levels among clinical trial pro-
fessionals. The survey results are available 
here: http://bit.ly/3agyMgW

Read this discussion exploring the Institute 
for Neurodegenerative Disorders’ non-
traditional approach to engaging commu-
nity phsycicians, written by the Michael J. 
Fox Foundation Recruitment and Retention 
Team. https://bit.ly/2Ie9hRC

Oncology therapeutics represent both the 
greatest opportunity and challenge for put-
ting patients at the center of development. 
In this eBook, glean insights and strategies 
for advancing oncology drug development 
using ePRO solutions. 
http://bit.ly/38e1Nc0
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THE FUTURE OF CLINICAL  
TRIALS: PREDICTIONS 
FOR REST OF 2020
Last year was a productive one for the clini-
cal trial industry. We saw substantial innova-
tion with technologies that streamline clini-
cal operations and enhance the participant 
experience. Artificial Intelligence (AI) and 
patient centricity remained a key industry 
focus, and real progress was made to shift 
processes away from siloed and manual ef-
forts into automated workflows.

2020 will continue the momentum toward 
greater technology adoption and patient 
focus. Top trends I foresee over the next 
year include:

1. Global sponsors will embrace and 
implement patient convenience 
initiatives to keep participants 
enrolled and engaged
Patient convenience initiatives will continue 
to proliferate in 2020 and beyond. There are 
multiple aspects to this concept of “conve-
nience” and all will remain top priorities for 
trial sites and sponsors.

l Financial barriers. Financial barriers 
remain one of the largest reasons cited for 
patients being unable to participate in a clin-
ical trial.1 Sponsors are recognizing that this 
is a critical issue that needs to be addressed 
and are actively seeking ways to reduce 
or even eliminate patient costs. Patients 
have been reimbursed for travel expenses 
for some time, but many sponsors are now 
taking travel convenience a step further, 
recognizing that there are often other an-
cillary costs that can prevent people from 
participating in a trial. 

For example, many potential trial partici-
pants are parents and must pay for child-
care while in the trial—this can be a major 
financial burden. Or, a patient with a pet may 
face a hefty pet care bill while traveling for 
a study and can affect their willingness to 
participate.

I see the scope of what will be covered as 
reimbursable expenses expanding this year. 
It’s much more economical for sponsors to 
identify and address potential roadblocks 
upfront than to get a patient enrolled, only to 
have them drop out due to unforeseen costs. 

l Logistical barriers—rise of hybrid 
trials. For some patients, it’s not only the 
financial burden that prohibits them from 
participating in a study, but the physical or 

logistical challenges as well. To address this, 
some sponsors are turning to a hybrid model, 
reducing the number of required visits. In a 
hybrid trial, on-site visits with clinical pro-
fessionals will still occur, but not as often. 
Instead, some elements of the protocol and 
supporting data required will be captured re-
motely from the participants’ own home. Not 
only is this more convenient for the patient, 
but there are benefits to study outcomes 
as well. Data can be captured in real time 
on an ongoing basis, and there are fewer 
costs related to travel. Some sponsors are 
actually adding micropayments as incentives 

for these studies to encourage completion 
of each required portion of the trial. These 
micropayments have proven effective in in-
creasing compliance, whether that’s com-
pleting a diary entry or device utilization (i.e., 
smart watch) to collect relevant data points.

An increase in meaningful data will en-
able greater insights for sponsors and ulti-
mately better care for patients.

Site visits, it should be emphasized, are 
not going away. There will likely always be 
a need for human interaction. However, we 
will continue to see adoption of virtual, re-
mote, decentralized trials in 2020 and be-
yond, enabled by technologies that connect 
and communicate.

l Patient-centric trial designs. The in-
dustry is moving patient centricity upstream 
and involving patients and patient advocacy 
groups in the actual trial design process. 
They are asking critical questions upfront 
regarding the study and protocol design 
to ensure that trial design is acceptable to 
patients and will support recruitment and 
retention objectives.

2. The site budget and negotiation 

process will take center stage
Financial lifecycle management in clinical tri-
als is crucial to study success. Over the past 
decade, site and patient payments have be-

come automated, improving the sponsor-site 
relationships and streamlining workflows. 
This year, there will be a greater focus on 
improving study start-up and feasibility with 
improved data and automation capabilities, 
specifically related to site budget and nego-
tiation processes. Setting a trial budget and 
negotiating with sites has been a long and 
arduous process that can start the study off 
negatively. 

In 2020, we will begin to see new capa-
bilities introduced to “engineer-out” many 
of the existing challenges and costly pro-
cesses.

3. Electronic data capture for patient 
data will shift toward eSource 
Electronic data capture (EDC) has long been 
the standard of processing patient data and 
submitting it to the proper regulatory au-
thorities. eSource satisfies those same re-
quirements but enables healthcare provid-
ers to enter data directly into a smart device, 
eliminating a step and preventing additional 
opportunities for human error.

To date, there has been some hesitation 
in implementing eSource systems, driven 
by complexities regarding device distribu-
tion and support. What is the role of the 
sponsor? Of the site? Is BYOD (bring your 
own device) the better approach? Security 
and data privacy has also been a concern. 
However, I believe that we’ve hit a tipping 
point where many of these objections have 
been addressed and there has been suf-
ficient adoption and success, paving the 
way for others to follow suit. The benefits of 
eSource systems will prove to be favorable, 
making this a go-to technology approach 
over the coming years.

— Wayne Baker is Chief  
Commercial Officer, Greenphire

The industry is moving patient 
centricity upstream and involving 
patients and patient advocacy groups 
in the actual trial design process. 
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UNTAPPED OPPORTUNITY 
TO IMPROVE THE VENDOR 
QUALIFICATION PROCESS

Study holds new benchmarks and 
improvement opportunities

Ken Getz

In 2018, global drug development compa-
nies spent approximately $375 million to 
perform 25,000 qualification assessments of 
contract research organizations (CROs) and 
other service and technology solutions pro-
viders. These estimates are based on the re-
sults of a new study conducted by the Tufts 
Center for the Study of Drug Development 
(Tufts CSDD) in collaboration with The Avoca 
Group. The results highlight a demanding 
area that has often been discounted as sim-
ply a cost of doing business but for which 
there are process improvements and effi-
ciencies to be gained.

The study benchmarked the vendor quali-
fication assessment (VQA) process and 
found that the process—from a request 
for information (RFI) through the vendor 
assessment questionnaire and audit—is 
complex-, labor- and time-intensive, with 
wide variation observed within and between 
companies. A high percentage of assess-
ments—most notably those conducted by 
larger sponsor companies—involve custom-
ized assessment areas, making it difficult 
to streamline the process and to execute 
consistently.  

The assessment process today is elabo-
rate. It covers a wide range of areas, in-
cluding regulatory and ethical compliance; 
technology expertise; quality management 
practices; data privacy, confidentiality and 
security; and operational and financial 
health, controls, and oversight. As demand 
for vendor services to support drug devel-
opment activity continues to grow, the as-
sessment qualification process represents 
an untapped area to apply new practices 
and solutions—such as standardization and 
risk-based approaches—to drive speed and 
efficiency and lower cost.  

Longer than expected
Seventy-eight distinct pharmaceutical and 
biotechnology companies and 31 distinct 

CROs completed an in-depth online survey 
during the summer and fall of 2019. The 
survey looked at several primary areas: (1) 
the volume and types of VQAs conducted 
each year; (2) direct and indirect costs as-
sociated with the assessment process; and 
(3) the time required to perform each as-
sessment. Two primary subgroups were 
evaluated: sponsor vs. CRO differences and 
company size differences. Small companies 
were defined as those with annual R&D 
budgets below $250 million; medium-sized 
companies had $250 million to $2 billion 
annual R&D budgets; and large companies 
had annual R&D budgets greater than $2 
billion.

The typical VQA consists of an average of 
61 primary questions across 24 broad areas 
of inquiry (See Table 1). The most frequently 
assessed areas include the vendor’s data 
privacy protection provisions (94% of com-
panies); quality management system (93%); 
document management and control (89%); 
and 21 CFR part 11 system compliance 
(87%). The least common areas assessed 
include product communications (25.5%); 
human resources management (23.6); and 
fair trade (23.6%). 

Most new vendor assessments are con-
ducted in person, whereas most vendor 
requalifications are conducted remotely. 
Companies that responded to the survey 
indicate that nearly two-thirds (62%) of 
questions in the qualification process are 
routinely or commonly assessed. Approxi-
mately one-third of questions are custom-
ized to new areas or capabilities-of-interest 
(e.g., a new biomarker or diagnostic test; a 
new data analytic capability; a new patient-
centric service). Large companies qualify 
and verify many more areas than do small 
and medium-sized companies. And large 
companies in particular report a very high 
level of customization, with only 50% of ar-
eas of inquiry commonly assessed.

In 2018, large companies each com-
pleted an average of 86 vendor qualifica-
tion assessments; medium-sized and small 
companies completed 28 and 12 qualifica-
tion assessments, respectively. From the 
time the RFI is sent to the vendor to when 
the contract is signed, sponsor compa-
nies, overall, take 19 weeks—or nearly five 
months—on average to complete the ven-

dor qualification process for a new single-
service vendor. It takes sponsor companies 
nearly 27 weeks (almost seven months) to 
complete the vendor qualification process 
for a new vendor that is providing multiple 
services.

CROs are significantly faster, cutting the 
overall cycle time by 35%-45%. No significant 
differences in cycle time or cost were ob-
served between companies that use a cen-
tralized vs. a decentralized vendor qualifica-
tion approach. Small companies have longer 
relative RFI completion times but shorter 
timelines assessing new vendor qualifica-
tions culminating in a contract signature. 
Large companies have relatively short RFI-
initiation-to-VQA-completion cycle times but 
significantly longer time periods to execute 
the vendor contract.

PERCENT OF COMPANIES OVERALL

Data privacy protection 94.3%

Quality management systems 92.5%

Document management and control 88.7%

21 CFR Part 11 system compliance 86.8%

Confidentiality 84.0%

IT quality and security 84.0%

Training 81.1%

Project management 76.4%

Third-party management oversight 72.6%

Physical security procedures 71.7%

Financial stability 69.8%

Anti-corruption due diligence 59.4%

Facilities management 58.5%

Insurance coverage 49.1%

Product security 49.1%

R&D ethics 49.1%

Conflicts of interest 48.1%

Business governance process 46.2%

Service line technical process review 35.9%

Employment principles 30.2%

Trade controls and competitions 26.4%

Product communications 25.5%

Human resource management 23.6%

Fair trade 23.6%

Source: Tufts CSDD

Table 1. Reported vendor 
qualification areas of inquiry.
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For all sponsor companies, vendor requal-
ifications are two-to-four-weeks faster on av-
erage than qualifying new single- and multi-
service vendors, respectively (see Table 2). 
Mid-sized companies report the most sub-
stantial time savings between new vendor 
qualifications and requalifications. 

Large companies report dedicating an 
average of 27.7 full-time equivalents (FTEs) 
to perform VQAs in 2018. Medium-sized and 
small companies dedicated an average of 
11.1 and 3.5 FTEs, respectively. The typical 
sponsor company completes an average of 
2.5 to 3.5 new vendor qualifications per FTE 
annually. CROs are significantly more pro-
ductive. Compared to sponsor companies, 
CROs completed 2.5 times the number of 
new vendor qualifications per FTE.

Large companies each spend on average 
$2.5 million annually in direct and indirect 
costs to complete vendor qualifications and 
requalifications. Mid-sized companies each 
spend about $600,000 and small companies 
spend approximately $180,000 annually to 
perform vendor qualifications and requali-
fications.

More than 90% of assessments—includ-
ing those requiring some remediation—re-
sult in a vendor being qualified to work with 
the sponsor. Approximately 20% of new 
vendor assessments identify a vendor defi-
ciency and require remediation (e.g., modify-
ing or correcting a capability or operating 
practice) before the vendor can be qualified.  
Despite longer cycle times and more elab-
orate and demanding assessments, large 
sponsor companies have the highest rate of 
vendors failing to qualify (11.5%).

Standardization and info sharing
Companies are investing substantial time, 
personnel, and resources to complete 
vendor qualifications and requalifications 
each year. Despite familiarity with exist-
ing vendors, requalification cycle times are 
only marginally faster—by only two to four 
weeks on average. Growing functional re-
quirements and demanding procurement 
practices are likely contributing factors here.

Wide variation around mean cycle times 
and workload were observed throughout 
the study. Some of the variation can be 
explained by the diversity of the vendor 
companies now requiring qualification. A 
growing community of technology and ap-
plication solution providers, specialty labs, 
and service providers offering enhanced 
convenience to study volunteers (e.g., par-
ticipant navigators and assistants; transpor-
tation support; decentralized clinical trial 
support) may be new to the clinical research 
industry and are unfamiliar to the spon-
sor company performing the assessment. 
These providers no doubt require more time 
and resources to qualify.

Wide variation signals opportunity to iso-
late and uncover factors contributing to 
best and worst outcomes. Some of the vari-
ance can be explained by the absence of 
standardized qualification practices and the 
prevalence of custom areas of inquiry. More 
effective and robust internal data sharing 
and precompetitive information sharing on 
routinely-assessed and new vendor quali-
fication areas may play a part in helping 
to reduce cycle times and their variabil-
ity. Risk-based approaches to reduce and 

streamline select qualification areas of in-
quiry may also contribute to faster timelines 
and efficiency.

Large companies have the longest overall 
vendor qualification cycle times. They gen-
erally enjoy a speed advantage over small 
and medium-sized companies in complet-
ing the RFI and VQA processes, but subse-
quently lose that advantage to significantly 
longer contract negotiation and execution. 
Large company contracting practices appear 
to be an important improvement area war-
ranting attention. 

Although CROs report dedicating more 
hours to perform each RFI and VQA, process 
cycle times are significantly faster and more 
resource-efficient in qualifying vendors than 
are their sponsor company counterparts. 
This may in part be due to the urgency that 
CROs place on meeting clients’ tight project 
timelines and budget requirements and on 
achieving rigid corporate operating profit 
targets.

The vendor qualification and requalifi-
cation processes take far longer than ex-
pected at substantial personnel and re-
source expense. As sponsors and CROs look 
for ways to accelerate drug development 
timelines and lower development costs, 
these processes hold new and untapped 
opportunities to qualify and verify vendors 
faster and more effectively. 

— Ken Getz, MBA, 
is Deputy Director 

and Research Profes-
sor, Tufts CSDD, and 
Chairman of CISCRP, 

both based in Boston, 
MA. email: kenneth.

getz@tufts.edu

TIME IN WEEKS
NEW VENDOR REQUEST
TO PROCESS COMPLETION

REQUALIFICATION REQUEST 
TO REQUALIFICATION REPORT

Single Service Multi-Service Single Service Multi-Service

Sponsors 7.7 11.9 5.3 7.9

CROs 5.5 6.8 5.4 6.1

Small companies 6.2 8.7 4.9 7.0

Mid-sized companies 9.3 13.3 5.7 6.9

Large companies 6.0 10.2 5.5 8.6

Source: Tufts CSDD

Table 2. Comparing new vendor qualification and requalification cycle times.
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ADVOCACY

The Michael J. 
Fox Foundation 

Research 
Engagement 

Team

The Michael J. Fox Foundation for Parkinson’s Re-

search (MJFF) aims to speed clinical research by re-

moving obstacles that stand in the way of drug devel-

opment. In pursuit of this mission, the Foundation gathers 

insights from a wide range of stakeholders and uses these 

perspectives to enhance clinical trial processes from start 

to finish. In Applied Clinical Trials’ Eye on Patient Advocacy 

series, we will share best practices and lessons learned 

from the field of Parkinson’s research that can be applied 

to clinical trials across disease states. In our sixth column 

in this series, we explore the importance of site selection 

for study success. 

Background
The Systemic Synuclein Sampling Study (S4) was a multi-

center, cross-sectional, observational study sponsored by 

The Michael J. Fox Foundation for Parkinson’s Research. 

The primary objective of the study was to better under-

stand the progression of Parkinson’s disease (PD) by iden-

tifying the optimal biofluids 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 standard operating procedures 

for the collection and assessment of multiple tissues and 

biofluids to better understand alpha-synuclein’s potential 

as a biomarker for PD.

Study design
Participants

S4 sought to enroll 80 participants meeting the following 

characteristics (with target enrollment of 20 participants in 

each category) :

• Individuals with early PD not requir-

ing dopamine replacement therapy.

• Individuals with moderate PD on dopamine re-

placement therapy without motor fluctuations

• Individuals with advanced PD with motor fluctuations.

• Controls.

Procedures

The following section provides a condensed overview of 

the procedures that study participants underwent as part 

of S4. For additional information on the procedures and 

scientific rationale used in the study, please refer to the S4 

peer-reviewed publications listed at the end of this article.

n Screening visit

• Study staff informed and consented study participants 

for participation (i.e., study purpose, procedures, 

potential risks, and benefits were explained, and con-

sent to participate was obtained). Their medical and 

family histories and any medications were reviewed. 

Participants’ vital signs were taken, and a general 

physical and neurological exam were performed. 

All participants completed MDS-Unified Parkinson’s 

Disease Rating Scale (MDS-UPDRS), Hoehn and Yahr 

scale (H&Y), Montreal Cognitive Assessment (MoCA), 

Scales for Outcomes in Parkinson’s Disease. 

• Autonomic Dysfunction (SCOPA-AUT) and University 

of Pennsylvania Smell Identification Test (UPSIT). Indi-

viduals with PD received Modified Schwab & England 

Activities of Daily Living Scale and PD stage assignment.

n Biofluid collection and skin biopsy visit

• Whole blood, serum, and plasma were col-

lected through routine venipuncture.

• Cerebrospinal fluid was collected through lum-

bar puncture under local anesthesia.

• Saliva was collected through 20-min-

ute active drool collection.

• Approximately four samples of thigh and up-

per back/shoulder skin were biopsied us-

ing skin punch under local anesthesia.

n Colon biopsy visit

• Approximately eight samples of colonic tis-

sue were biopsied from study participants 

using routine clinical procedures.

n Submandibular gland biopsy visit

• Approximately five samples of submandibular (type of 

salivary) gland tissue were biopsied using a 16-gauge 

needle inserted through the neck under local anesthesia.

Site selection

The number and type of procedures, as well as the varia-

tion in recruitment target population, made the S4 research 

protocol highly complex. The S4 Steering Committee was 

aware that this was a potential barrier to successful study 

implementation and determined that careful selection 

of sites would help to mitigate this issue. To enhance the 

site-selection process, the S4 Steering Committee: 1) iden-

tified and prioritized site-level characteristics necessary for 

study implementation; 2) developed a checklist to evaluate 

sites in person; and 3) conducted in-person site visits.

n Identified and prioritized site-level characteristics

The characteristics identified by the S4 team as most criti-

cal to study implementation were:

Parkinson’s biomarker quest 
offers case study

The Importance of Site Selection

http://www.appliedclinicaltrialsonline.com/
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• Site personnel experience in implementing clini-

cal studies that involve collecting biospecimens.

• Site-level infrastructure.

• Access to the population(s) of interest.

Each of these characteristics addressed an area of complexity in the 

research protocol. Experienced site personnel provided additional con-

fidence around the ability to conduct study procedures that were both 

precise and invasive. Strong site infrastructure ensured that samples 

were collected in a standardized manner and mitigated concerns 

around data quality. Access to the population(s) of interest ensured 

greater success in recruitment and reduced trial delays. This informa-

tion was assessed by asking invited clinical sites to complete a site 

interest form. The forms were then evaluated and prioritized by the S4 

Steering Committee.

n Developed an evaluation checklist

The S4 Steering Committee created a checklist that was broken out by 

the three priority characteristics (experience, site-level infrastructure, 

and access to the population of interest). Within these categories, spe-

cific criteria were listed that provided a measure of how well the site 

ranked on that characteristic (level of experience, type of equipment, 

access to storage, etc.). 

n Conducted in-person site visits

S4 Steering Committee members visited each of the sites under con-

sideration based on their responses to the site interest form and, us-

ing the checklist, evaluated them on the priority characteristics. Sites 

were selected to participate in the S4 study if they adequately met the 

criteria for participation, including documented experience collecting 

biospecimens from a PD population, site infrastructure requirements 

(such as collaborations with gastroenterologists and ear nose and 

throat specialists), and recruitment plans for the population of interest.

Results

S4 was able to recruit its full target population in a timely manner: 82 

individuals were recruited to participate in S4 within 21 months (see Ta-

ble 1). Although recruitment for the trial took three months longer than 

originally projected, the S4 Steering Committee considered this to be 

successful, particularly taking into account the 

harder-to-reach target population and complex 

protocol.

Conclusion
While a comprehensive site-selection process 

may require a significant investment of time 

and resources at the outset, the benefits may 

outweigh the long-term risks (e.g., study de-

lays, additional financial resources, high attri-

tion rates, inability to meet enrollment goals).1 

Developing a checklist such as the one used 

by the S4 Steering Committee can facilitate 

the site-selection process and lead to more 

open lines of communication between study 

sponsors and sites. Sites have an opportunity 

to share their interest, background, and experi-

ence, and sponsors can dig deeper into questions they may have about 

the ways which the protocol and operating objectives align.1

To learn more about the S4 study, see the following peer-reviewed pub-

lications:

Chahine LM, Beach TG, Seedorff N, et al. Feasibility and Safety of Mul-

ticenter Tissue and Biofluid Sampling for a-Synuclein in Parkinson’s Dis-

ease: The Systemic Synuclein Sampling Study (S4). Journal of Parkinson’s 

Disease, in press. 2018

Beach TG, Serrano GE, Kremer T, et al. Systemic Synuclein Sampling 

Study (S4). Immunohistochemical Method and Histopathology Judging 

for the Systemic Synuclein Sampling Study (S4). J Neuropathol Exp Neurol. 

2018 Aug 13. doi: 10.1093/jnen/nly056. 

Visanji NP, Mollenhauer B, Beach TG, et al. Systemic Synuclein Sam-

pling Study (S4). The Systemic Synuclein Sampling Study: toward a bio-

marker for Parkinson’s disease. Biomarkers in Medicine. 2017;11(4):359-368.

Reference
1. Beth Harper and David Zuckerman. “Critical Success Factors for Plan-

ning for Site Selection and Patient Recruitment Planning.” BioExecu-

tive International (2006).
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Table 1. Procedure Completion Rates, S4

*Evaluable defined as having contributed at least two out of three biofluids and two out of three biopsies

TOTAL 
ENROLLED, 

N

BLOOD 
SAMPLE, 

N (%)

CSF 
SAMPLE, 

N (%)

SALIVA 
SAMPLE, 

N (%)

SKIN 
SAMPLE, 

N (%)

COLON 
SAMPLE, 

N (%)

GLAND 
SAMPLE, 

N (%)

 
EVALUABLE 
SUBJECTS*

EARLY PD 20
19 

(95%)
16 

(80%)
18 

(90%)
18  

(90%)
19 

(95%)
18 

(90%)
18 (90%)

MODERATE 
PD 20

20 
(100%)

18 
(90%)

20 
(100%)

20 
(100%)

20 
(100%)

20 
(100%)

20 (100%)

ADVANCED 
PD 21

21 
(100%)

20 
(95%)

19 
(90%)

21 
(100%)

21 
(100%)

18 
(86%)

21 (100%)

HEALTHY 
CONTROLS 21

21 
(100%)

21 
(100%)

21 
(100%)

21 
(100%)

21 
(100%)

20 
(95%)

21 (100%)

TOTALS 82
81 

(99%)
75 

(91%)
78 

(95%)
80  

(98%)
81 

(99%)
76 

(93%)
80 (98%)
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Clinical Data Manager: A 
Roadmap for the Future  
Sony Salzman

Over the past two decades, clinical data managers 

(CDMs) have seen their responsibilities change 

dramatically, as the industry shifts toward more 

complex protocols and elaborate data-collection require-

ments. “If someone has been in data management for 20 

years now, chances are they started working in paper,” 

says Derek Lawrence, senior clinical data manager with 

Rho, a contract research organization (CRO). But with the 

introduction of electronic medical records, CDMs were 

left to deal with an ever-growing list of new data sources, 

including eSource, electronic clinical outcome assessment 

(eCOA), and bring your own device (BYOD), all managed by 

competing software systems. 

Over time, because clinical data management is one of 

the only roles in the clinical research industry with the word 

“data” in the title, many of the new advances in data collec-

tion and analytics fell to CDMs to figure out, says Lawrence. 

As the role expanded to match the breakneck pace of 

technological development, CDMs suddenly began to wear 

many hats: computer programmer, clinical operations ex-

pert, and biostatistician, all in one. 

Making matters worse, “about five years ago, there 

was a generic flight of data management people into other 

functional areas,” adds Lawrence. Many gravitated to-

ward project management, and those with technical skills 

moved into statistical programming. 

Because the role has expanded to include so many dif-

ferent responsibilities, many CDMs today feel overworked 

and under-resourced. Over time, “our tasks have increased 

… we are much busier than we were before,” says Michael 

Goedde, chair of the nonprofit Society for Clinical Data 

Management (SCDM) Board of Trustees and VP, global data 

operations, PRA Health Sciences. 

“It’s no surprise today that what we used to do 20 years 

ago doesn’t work any more,” adds Patrick Nadolny, SCDM in-

novation committee chair and associate VP and global head, 

clinical data management and programming, Allergan. 

Against this backdrop, and with the knowledge that 

more changes are on the horizon, SCDM leadership has 

embarked on a series of white papers and other educa-

tional initiatives to serve as a roadmap for the future of the 

CDM’s role within the clinical research ecosystem. 

The science shift
Though their work is still unfolding, one of the key themes 

that has emerged is the importance of emphasizing the 

data science part of a CDM’s role. In the first of three re-

flection papers, SCDM proposed a new name—clinical data 

scientist—meant to encompass the growing importance of 

data mining and extracting value from data and big data, 

particularly as the field continues to experiment with new 

technologies like artificial intelligence (AI) and blockchain. 

But even as clinical data science and programming 

skills grow in importance, the clinical operations piece of 

a CDM’s role is still a crucial one. That is especially evident 

as trial designs continue to evolve to include decentralized 

procedures, synthetic arms, and adaptive trial designs. 

Because of their “hybrid” skills, CDMs are indispensable 

players at any research organization, says Lawrence. But 

with so many responsibilities to juggle, the future of this 

single, solidified role is precarious.

When asked to define the role of “clinical data manager” 

as it stands today, Goedde explains that “even though it 

appears to be a simple question, the answer is quite com-

plex, as it encompasses walking the very fine line of the 

fundamental (old school) CDM mindset of data integrity as 

the highest maxim on the one hand, and the exponentially 

increasing landscape of technology and its potential op-

portunity on the other hand.” Goedde went on to note that 

a new SCDM initiative is working to provide more definition 

to the role of CDM and its transition to clinical data science, 

to help answer this difficult question.

The simplest way might be to think of CDMs as “guard-

ians of the data,” says Linda King, immediate past chair of 

SCDM. Nadolny echoed that sentiment, pointing out that “a 

clinical data manager is responsible for the lifecycle of the 

data—from collection to the analysis in support of regula-

tory submission.” 

Breaking down the evolving role of today’s clinical data manager—and its 
importance as a key cog in the clinical research ecosystem of tomorrow.
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Beyond that critical stewardship, responsibilities vary by organiza-

tion. But the CDM role is difficult to pin down because it touches al-

most all aspects of the clinical research enterprise—and it’s constantly 

evolving. 

“In theory, you can have five or more specialists doing all the differ-

ent areas a clinical data manager would cover,” says Goedde. “But from 

an operational point of view, that would cause a lot of headaches.”

Today, he adds, the role is “quite fragmented,” but it’s moving to-

ward a place in which CDMs are expected to proactively manage the 

risk associated with complex data flows and a decentralized trial envi-

ronment while ensuring data is credible and reliable. 

““We are at a tipping point,” says King. “We’ve been observing the 

trends very closely over the last few years, and looking at opportunities 

for [SCDM] to define and shape the future.”

“Everybody is scratching their heads on how we are going to cope 

with the complexity and the speed of change,” adds Nadolny. “What 

we need to do is define a very clear roadmap of where we are going.” 

The recent SCDM reflection paper on the topic, published in June 

2019, is called The Evolution of Clinical Data Management to Clinical 

Data Science (available at https://scdm.org/white-paper/). Nadolny, its 

lead author, says forthcoming reflection papers will break down exactly 

how industry leadership can help facilitate this shift from “data man-

agement” to “data science.”

“One of the things that we’re doing as a society in leading this 

change is defining what clinical data science is and what the role of a 

clinical data scientist is,” says King. “It’s not 100% defined at this point, 

but what we know is what the new skill sets look like.” 

Crucially, a CDM must be “someone who is bringing operation ex-

pertise but also scientific insights,” she adds. “They should be using AI/

ML (machine learning) to gain insight from the data.” 

According to Nadolny, such tools, along with robotic process auto-

mation, could eventually ease the heavy load felt by CDMs, who have 

struggled to manage dozens of new streams of data, from patient-

reported outcomes to wearable sensors to mobile apps. 

“I don’t expect a data manager to be able to look at 16 million data 

points,” says Nadolny. “You are going to need more advanced analyt-

ics, including AI-based analytics, to identify patterns.”

Core competencies 
The next generation of clinical data managers will not only be good 

data scientists, but they will need to understand how to babysit these 

new tools. That’s because, left unsupervised, AI and other advanced 

predictive tools might lead untrained managers down the wrong path. 

Managers will need to understand how to spot bias, and how to back 

up decision-making criteria to outside auditors. Even with AI/ML exper-

tise, “you still need a data integrity mindset,” says Goedde. 

Lawrence, meanwhile, believes the CDMs of the future will need to 

understand how to stitch together legacy systems. “Where I see data 

capture going is the by hand-constructed [electronic data capture] 

systems, and more folks who understand how to leverage the strength 

of [application programming interfaces],” says Lawrence. But he also 

adds that the most important part of a CDM’s job is “a strong analytical 

mindset. It’s not a programming language, it’s not an educational de-

gree—it’s anybody that can look at a project with 35 moving pieces 

and find novel solutions.”

Current CDMs who possess all these qualities at once are exceed-

ingly rare. In recent years, “they have evolved in their individual organi-

zations out of necessity,” contends Lawrence. “A whole group of dispa-

rate people with a pretty diverse skill set just kind of came into being.”

“We have basically created a new functional area within clinical re-

search,” adds Lawrence. “The role that has emerged are the folks that 

are involved in integrating these systems and working in a variety of 

programming languages to generate the safety rails for clinical data.” 

However, he acknowledged, “it doesn’t have a name on it, and it’s scat-

tered.”

“I think we have a big opportunity to rebrand, [but] we do not want 

a cosmetic title change,” says Nadolny, who believes in the future, 

“this role will be responsible for managing the flow and quality of data. 

The role is becoming more scientific, as opposed to just managing the 

data.”

That’s exactly why Nadolny proposed the term “clinical data scien-

tist,” to encompass this shifting role, although he acknowledges that 

each organization will likely use different titles to describe the same 

basic responsibilities. 

In the future, “the title is not going to be data manager,” agrees 

Lawrence. “It would almost be something akin to ‘database engineer,’” 

he says, encompassing a job that emphasizes clean data capture, risk 

minimization, and providing an output that is fit-for-purpose. 

Part of the current uncertainty may stem from the fact that today’s 

leadership is still working to let go of an “old school” way of doing 

things, says Goedde. But the next generation—Millennials and Gen Z—

grew up in an environment in which fast-moving, disparate data isn’t 

necessarily seen as a problem.

Next-gen nurturing
Looking to the future, Goedde believes that, to some extent, it’s about 

“empowering the next generation of data scientists and managers for 

whom it will be much more natural to work with all this data.” “Embrac-

ing this change is fundamental to me from a leadership perspective,” 

he adds.  

According to King, there are some universities now that have 

masters in data science programs and they offer clinical research 

programs. “I think as the profession evolves, we will get an influx of 

individuals from those programs,” she says. “However, I also think to-

day’s data manager is well positioned to apply their fundamental data 

management domain knowledge using new tools and techniques as a 

clinical data scientist.”

Despite the ongoing discussion surrounding the exact “rebranding” 

of the CDM’s role, industry leaders agree that the role will remain laser-

focused on data integrity and data quality, meaning data is managed 

the right way to ensure it is credible and reliable. 

“If you don’t have data integrity, you can’t draw inferences or con-

clusions,” says King.  

Sony Salzman is a freelance journalist who specializes in health and

medical innovation. She can be reached at sonysalz@gmail.com.
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Scalability: Solving the Unique 
Clinical Trial Data Problem
Keith Aumiller

There is a problem in clinical trial data structures.  

It isn’t a problem for any individual trial, or even 

a few. But, for those of us who deal with tens or 

hundreds or even thousands of trials worth of data, it is 

a pretty serious hurdle. It’s called scalability, and for the 

clinical trials industry, it presents a unique issue. 

The reason for this is the expectation in clinical trials 

that data be maintained in a separate compartmental-

ized database. This is considered good clinical practice 

(GCP). Decades ago, when this practice was first intro-

duced, it set a series of goals that were admirable, ex-

pected, and not difficult to follow. However, as the years 

went on, the rules were not updated. Much like trying to 

drive a modern car on streets designed for horse and 

carriage, what was once a good fit for the industry has 

become somewhat of a hindrance.  

Simply put, a lot has changed technologically since 

the original principles were put in place decades ago.  

The tools we have at our disposal are on a level that 

the original guidelines could never have predicted. This 

means that the expectations for the use of data in gen-

eral, not only in clinical trials, couldn’t have been antici-

pated. 

So, how do we marry the expectations and solutions 

we have available to us from a data science perspec-

tive with requirements arising from these traditional 

viewpoints? Well, as an industry, we must recognize the 

limitations of the physical models we have in place cur-

rently. Then, we must talk about the possibilities that are 

available to us. Fortunately, other industries have solved 

these problems and are making advancements. So, while 

we are certainly lagging behind, there is a clear light at 

the end of the tunnel. 

In order to begin advancing, we must first understand 

the exact problem. As mentioned, the problem that we 

must solve is that all clinical trial databases must be kept 

separate from each other. The debate is between physi-

cal separation and logical separation. 

Logical separation provides the ability to be in one 

electronic database but to utilize filters to isolate the 

clinical trial database that is relevant for your analysis. 

Physical separation puts major hurdles around analysis 

and automation, while providing an additional layer of 

security and integrity protection. Both strategies are 

valid, but only one of them is scalable operationally, 

and allows for automation of data science, analysis, and 

monitoring.

• Physical separation provides major technologi-

cal hurdles. This means that data normalization and 

standardization can’t be enforced with integrity 

controls. Physical separation requires separate 

user identification management and controls at the 

schema level of the database and adds a layer of 

overhead to the implementation that can be cost 

prohibitive when implementing reporting and opera-

tional solutions at scale (see Figure 1 on facing page).

• Logical separation also affords the ability to 

undergo development to a “comprehensive” re-

Finding a middle-ground approach to balancing new solutions arising from 
data science with traditional requirements for data collection and submission. 

As an industry, we must 
recognize the limitations of the 
physical models we have in 
place currently. Then, we must 
talk about the possibilities 
that are available to us.
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porting and data science solution. While logical separation 

has risks associated with security and access control, those 

can be mitigated with access control groups and even imple-

menting security controls at the 

record level of the schema. 

 A nice middle ground to this is 

the apartment model. Here, the clini-

cal submission data flow path works 

in a physical separation “apartment” 

model while having a system that isn’t 

on the critical path of collection and 

submission house data in a ware-

house or data lake for scalable re-

porting, operational monitoring, and 

aggregated data analysis, and aggre-

gated data science statistical model 

development (see Figure 2).

This allows data collections to 

meet all previous regulatory concern 

requirements, get the most out of 

modern data architecture and data 

science solutions, and does so with-

out ever compromising GCP principles.  

If one wants to leverage image analysis, classification, machine 

learning, deep learning, or any of the other potentially groundbreak-

ing technologies that are available on specific data, the data must be 

in a structure that normalizes and standardizes that data. 

In other words, in order to get the most out of technology, while 

also staying within GCP, one will need to marry these two architec-

ture solutions together and develop a comprehensive answer to 

these problems.

As we move further into the decade, we can expect to see some 

groundbreaking and new ways to use technology, both in our per-

sonal lives and in clinical trials. The question for us as an industry, 

however, is will we be ready when those advancements arrive? Or, 

will we still be stuck driving supercars on top of cobblestone?   

Keith Aumiller, Senior Director, Data 

Services, Signant Health

If one wants to leverage image 
analysis, classification, machine 
learning, deep learning, or any of 
the other potentially groundbreaking 
technologies that are available 
on specific data, The data must 
be in a structure that normalizes 
and standardizes that data.
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Figure 1. Physical separation requires separate user identification 
management and controls at the schema level of the database and adds 
a layer of overhead to the implementation that can be cost prohibitive 
when implementing reporting and operational solutions at scale.

Figure 2. Here, the clinical submission data flow path 
works in a physical separation “apartment” model.
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Investing in Data Science to 
Unlock Clinical Data Value
Richard Young

When data sources are stored and managed sepa-

rately, it is difficult to see patterns and reconcile 

differences. Each source creates and stores 

data in a different format, with a different schema. Map-

ping data across sources is labor intensive and introduces 

traceability challenges. Data managers use data science 

to ensure data from diverse sources are gathered, harmo-

nized, and formatted for the research scientists to analyze. 

Organizations that want to analyze big data should equip 

data managers with the technology and training necessary 

to ensure the new data is usable.

Good data science 
Quality issues that slip through data management impact 

downstream users such as medical monitors, potentially 

the most expensive resource in our organizations. These 

are precious resources, and the financial impact of their 

decisions is substantial. Poor data quality increases the 

likelihood of inaccurate decisions, and both false positives 

and false negatives can cost a pharmaceutical company 

millions of dollars.1 

Data management is largely manual today, but that is 

beginning to change. At the 2019 Society for Clinical Data 

Management (SCDM) Annual Conference, leading organi-

zations discussed technologies to improve efficiency, such 

as machine learning (ML) to help automate mapping into 

the study data tabulation model (SDTM) format required by 

FDA and robotic process automation to help code incom-

ing data. Equipping data managers with tools that assist in 

cleaning and harmonizing data is the most cost-effective 

means to supply downstream stakeholders with critical 

information faster. 

Currently, data managers spend a significant portion of 

their day on relatively menial and manual tasks, with a heavy 

focus on managing electronic data capture (EDC) data. Tech-

nologies can streamline, automate, and even obviate many 

of those tasks and help data managers provide the organiza-

tion with greater visibility and insights into the data. 

Lotus Clinical Research, a CRO and research site net-

work specializing in pain management, recently invested 

in training for one of its data managers and quickly reaped 

the benefit. “I highly recommend investing in a reporting 

power-user. We have a new EDC platform and our report-

ing guru created reports and dashboards that automated 

hours of work previously spent on manual tracking and 

reporting,” said Jeanne Strain, vice president of data ser-

vices, Lotus Clinical Research. “Sharing those reports with 

colleagues on other trials has saved time across the orga-

nization and gives sponsors faster visibility into their data.” 

There are numerous examples of how real-time visibility 

into patient data can help an organization run more effec-

tive and efficient clinical trials. 

• Identifying compliant patients and decreas-

ing loss-to-follow-up reduces the number of 

patients needed and speeds database lock.  

• Enrollment dashboards showing site perfor-

mance help surface what is or is not working 

earlier so other sites can course correct.

• Data visualizations of patient data such as 

blood pressure readings can surface outli-

ers or potential adverse events. 

Clean, trustworthy data is a prerequisite to extracting 

those insights. Getting clean data to downstream decision-

makers faster results in higher-quality outcomes. 

Artificial Intelligence (AI), ML, sensors, and wearables 

each hold significant promise to help design more effec-

tive trials, improve patient safety, and identify which pa-

tients benefit from a specific investigational product. 

However, these technologies have thus far failed to live 

up to their hype. A major impediment to the success of 

any AI or ML project is the heterogeneity and discord in 

their data.

When Vas Narasimhan, CEO of Novartis, was asked 

about AI and ML, he spoke first about the challenge of get-

ting clean data to work with. “The first thing we’ve learned 

is the importance of having outstanding data to actually 

base your machine learning on,” said Narasimhan. “In our 

own shop, we’ve been working on a few big projects, and 

we’ve had to spend most of the time just cleaning the data 

sets before you can even run the algorithm. That’s taken 

The need for biopharma companies to equip data managers with the 
training and resources necessary to capitalize on new digital health tools. 
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us years just to clean the datasets. I think people underestimate how 

little clean data there is out there, and how hard it is to clean and link the 

data.”2

The promise of AI will remain out of reach until organizations find a 

sustainable and repeatable means to manage and harmonize data from 

disparate sources. A critical component will be data managers applying 

the practice of data science to master the idiosyncrasies of biologic and 

real-world data. Clean data allows greater confidence in patterns and 

ability to predict outcomes. Once achieved, organizations can affordably 

and productively apply AI to produce the much-anticipated benefits. 

Technology to equip a data scientist
Case report forms (CRFs) in EDC systems, which for years have been 

the primary source and store of clinical data, can no longer be the 

center of a data manager’s universe. Industry leaders at the SCDM 2018 

Leadership Forum estimated that less than 30% of the data volume 

comes from the EDC. In most organizations, the EDC is the sole system 

designed to manage clinical data. According to a 2017 report by Tufts 

Center for the Study of Drug Development, most organizations (77%) 

reported difficulty loading external data sources into their EDC and 66% 

attributed those difficulties to EDC system limitations and integration 

issues.  

Organizations ready to invest in their clinical data infrastructure 

should consider three main technologies: 

1) A clinical data platform. Data managers will work more ef-

ficiently with a purpose-built platform to aggregate, clean, and normal-

ize data. While a dedicated platform for managing all data sources 

was historically a luxury, they could now be considered core. Two of 

the most important steps for data management are selecting the ap-

propriate data aggregation platform and learning to use the query and 

reporting capabilities provided. Capabilities that automate or eliminate 

manual data cleaning tasks will free the data manager’s time, while ad-

vanced reporting equips them to deliver high-value insights. 

2) Scripting and visualization. Visualization tools help you look 

at data and extract meaning from what the data is showing. Usability 

is key to enabling data managers to move quickly and explore different 

aspects of a problem. Visualizations help you explore different ideas 

and formulate the right questions to ask.

3) Augmented intelligence. Augmented intelligence applications 

such as ML, natural language processing, and robotic process automa-

tion are valuable tools for a data scientist and should be considered in 

partnership with the data management team, not as a replacement of 

the team. Data scientists play an important role in training the learn-

ing algorithms and are the natural partners enabling these systems to 

deliver value.

Skills development for data science
Pragmatically, what does this mean for data managers today? The fol-

lowing are four specific recommendations for how data managers can 

educate and position themselves to help their organization leverage to-

day’s data, and enable data managers to contribute as trusted advisors.

• Researching the specific ALCOA (attributable, legible, contempo-

raneous, original, accurate) risks and limitations associated with 

each real-world data (RWD) source. For example, patient registries 

provide extensive observational data on patients that is of good 

quality and relatively inexpensive. However, confounding (i.e., the 

inability to isolate the impact of relationships between dependent 

and independent variables) is a significant problem and makes it 

difficult to attribute trends in registry data to particular therapies.

• Familiarizing oneself with FDA guidance on using electronic health 

record (EHR) data in clinical investigations, which includes recom-

mended practices for common situations such as handling data 

modifications. EHR-EDC integrations reduce the need for data entry 

by sites and associated source data verification (SDV), but numer-

ous complications exist. Data managers should advise the orga-

nization on integration decisions that help preserve data lineage, 

protect personal identifiable data, and preserve identity masking.   

• Advising study teams on data source selections. Selecting the ap-

propriate data source requires making informed decisions and 

balancing trade-offs —i.e., which sources contain the desired infor-

mation with the greatest reliability, fewest gaps, and in high enough 

volume to balance across treatment arms? Educational courses 

from SCDM, such as mastering mobile and digital technologies, 

provide a framework for evaluating new sources in clinical trials.

• Advising organizations on data management technology selections. 

Many established systems were architected before the recent expan-

sion in data sources. Data managers should research the capabili-

ties of modern tools and platforms to identify those designed with 

diverse, heterogeneous data sources in mind. Industry conferences 

such as the DIA and SCDM annual meetings are most valuable dur-

ing times of change. For anyone dealing with requests for new data 

sources, it is worth attending an industry conference to speak first-

hand with the early adopters and supporting-technology providers. 

Conclusion
Challenges with data quality were the third most-cited barrier to com-

pleting clinical trials in 20183 and data management is becoming even 

more difficult with each new source. And yet, innovation in the tools 

and training to support data managers has been stagnant. To truly 

capitalize on AI and RWD, biopharmaceutical companies must invest in 

the data science skills and resources of their data management teams.  

Richard Young, Vice President of Strategy, Veeva Vault CDMS; email: 

richard.young@veeva.com
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PATIENT ENGAGEMENT

Do-it-Yourself Blood Sampling 
for Pediatric Clinical Trials
Enaksha Wickremsinhe, Mary Short, Brandon Talkington, Leanne West

Conducting clinical trials in pediatric populations 

is mandated by the Pediatric Research Equity 

Act and the European Pediatric Regulation (EC) 

1901/2006 as a means of protecting public health by 

ensuring the safety and effectiveness of medications 

for children.1, 2 However, a recent survey shows that con-

ducting pediatric clinical trials is challenging and that 

40% of the studies conducted between 2008 and 2011 

were never finished or finished but never published.3 

The main challenges have been identified and classified 

as falling under four categories: ethical, physiological, 

pharmacometric, and economic.4 It is not the intent of 

this article to review these individually; however, one of 

the challenging requirements of such trials is the need 

to collect multiple sequential blood samples to under-

stand the pharmacokinetics of the drug being studied 

(in addition to the routine safety blood draws collected 

for hematology and blood chemistry profiles). Over the 

present decade, techniques that enable the collection 

of small volumes of blood (generally less than 50 µL), 

referred to as microsampling, have been successfully in-

corporated into the workflow supporting both preclinical 

and clinical drug development.5, 6

Regulators in the U.S. and Europe are promoting the 

inclusion of patient involvement in drug development. 

U.S. legislation, including PDUFA V, FDASIA, PDUFA VI, 

and MDUFA IV, introduced new requirements for FDA 

patient-focused drug development (PFDD) efforts. PFDD 

is a systematic approach to help ensure that patients’ 

experiences, perspectives, needs, and priorities are 

captured and meaningfully incorporated into drug de-

velopment and evaluation.7 In pediatric research, PFDD 

includes gaining the perspective of youth and parents 

or caregivers. The European Pediatric Regulation (EC) No 

1902/2006, as amended, includes a European Medical 

Agency (EMA) responsibility to consult the views and 

opinions of children and young people.8 This paper will 

report the efforts to obtain youth and parent perspec-

tive on the concept of microsampling in pediatric clinical 

trials.

Microsampling
One of the major advantages of microsampling is the 

ability to collect blood samples without the need for a 

visit to the clinic and without the involvement of a nurse 

or phlebotomist, i.e., the sample can be collected at 

home. This would be a significant deviation from the 

current clinical trial operational paradigm. The transfor-

mation from a “clinic-centric” to a more “patient-centric” 

operation has been viewed as a significant leap that 

would make clinical trials more attractive and “patient-

friendly” and could lead to faster enrollment and poten-

tially better patient compliance. Therefore, it was im-

portant to understand the patient’s (and their parent’s) 

perspective on the acceptance of microsampling (being 

responsible for collecting their samples) and to identify 

challenges, concerns, etc.  

This report captures perspectives collected from a 

group of parent volunteers—parents of children with 

either chronic diseases or ongoing medical needs—and 

from a group of youth that attended the International 

Children’s Advisory Network Fourth Annual Research & 

Advocacy Summit in Edinburgh, Scotland, in July 2018, 

a majority of whom live with chronic health conditions.  

For the purpose of this exercise, we selected the 

Neoteryx Mitra microsampling device, which collects 

two 10 µL samples of blood from a finger stick.9 The 

commercially available kit was demonstrated and used 

as the technique during this evaluation (see Figure 1 on 

facing page).  

Evaluating efforts to obtain youth and parent perspectives on 
the concept of microsampling in pediatric clinical trials.
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Parent focus group
A parent volunteer group was established at Eli Lilly and Company to 

leverage a diverse global workforce to better understand the parent 

perspective on clinical research involving children. The Lilly Parent 

Volunteer database consists of self-identified employees with a child 

that had a chronic medical condition or is living with a medical condi-

tion and have volunteered to be contacted when the need arises to 

provide a parent’s perspective on pediatric research. The program 

was established to gain experience in approaching parents for par-

ticipation in pediatric drug development, with the goal to expand 

the approach external to Lilly by seeking additional perspectives via 

youth and parent advocacy groups.

Volunteers for the microsampling parent focus group were drawn 

from the Lilly Parent Volunteer database, and seven volunteers par-

ticipated in a focus group activity. All the volunteers were parents 

and employees of Lilly, with children ranging in ages from seven 

years old to adults who had one of the following conditions: type 1 

diabetes (T1DM), autoimmune disease, pediatric cancer, or genetic 

disorder. The Mitra blood sampling device was introduced and dem-

onstrated. The demonstration included a description of the kit con-

tents, training material, and included the viewing of a training video 

provided by Neoteryx.9 

The volunteers were then asked to consider their own use—as if 

in a clinical trial—where they would need to collect blood samples at 

home over several days with flexibility on the sampling times. Group 

activity included solicitation of feedback on pros and cons and ques-

tions and concerns relating to using the device on their children. 

Specific feedback was sought on the ease of use, type of lancet and 

location of stick, training, documenting the date and time, and han-

dling the samples collected at home. 

Parent focus group perspectives 

Parents were enthusiastic and supported using a microsampling de-

vice for blood sampling, especially if multiple samples were needed. 

They all inquired “why aren’t we using this?” Numerous reasons were 

cited as highlights of the technique, including the use of smaller 

amount of blood (microliters vs. milliliters in blood volume), the 

procedure being less painful (lancet vs. needle stick), convenience 

(ability to sample when they want at home vs. at a specified time in 

a clinic), less burden on the family (no time off from school or work), 

and limiting collection to only what is needed. The parent concerns 

cited included the age of child as related to the parent having to poke 

the child (may be difficult with very young children), too many steps 

in process—wipe with alcohol, poke, wipe off first drop, then collect 

blood, etc.

The parents also suggested some form of reward for the child; for 

example, a Medical Hero wrist band to recognize the importance of 

the contribution and participation in the trial.

Lancet

The discussions indicated that the type of lancet is key—especially 

for the younger children. Some, especially children living with dia-

betes, may have a type they prefer (or own). Patients may need to 

test lancets for usability, comfort, volume, what gauge gives correct 

volume with less pain, adjustable depth, etc.

The transformation from a “clinic-
centric” to a more “patient-
centric” operation has been 
viewed as a significant leap 
that could lead to faster clinical 
trial enrollment and potentially 
better patient compliance.

Device Used

Figure 1. The Neoteryx Mitra® microsampling kit.

1. Preference to having a blood sample collected? At home versus 
at a doctor’s office.

2. Would you be able to prick your finger or have your 
parent prick your finger to get a drop of blood to test?

3. Would you be more comfortable if your 
parent/caregiver pricked your finger?

4. Do you think it will be OK to get one one drop of blood 
from one finger — for example, once a day for six days?

5. Would you be OK to collect one drop of blood each from 
three fingers—done at three different times during one day?

6. If there as a specific day and time for you to 
collect blood, do you think you or your parents 
will remember the days and times to do it?

7. How would you like to be trained? With a picture 
guide, a video, or have a doctor/nurse show you?

8. What types of reminders might be helpful? Select 
all the types of reminders you desire. Text message, 
phone call, calendar to place at home.

Participant Questionnaire

Table 1. Questions posed to the children 
focus group participants.

Source: Wickremsinhe et al.
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Location of stick

It was also pointed out that the location of stick was important since 

some children may not want to see their finger pricked. Suggested 

alternatives to finger stick were heel, back, palm, shoulder, and ear 

lobe. It was indicated that children living with diabetes may be more 

familiar with and willing to do finger sticks.

Training

The importance of training (parent, caregiver, child), as well as the 

need for reminders/follow-up, was listed as important. The inclu-

sion of additional tips for training was recommended. Suggested 

reminder/follow-up options included frequent reminders, such as a 

phone call, text, or email with clear bullet point instructions which 

could be laminated; refrigerator magnet reminders; and/or a family 

calendar with dates and times. 

There was a preference to make the requisition form electronic, 

as opposed to paper, and some concern of keeping/storing the col-

lected samples at home until the next clinic visit. Another suggestion 

would be to have quick return mailers for each kit to enable prompt 

mailing directly to the clinic or lab.  

Limitations

It is important to note that this group of parent volunteers was highly 

educated and a motivated group of individuals employed in the phar-

maceutical industry and, therefore, might not be representative. On 

the other hand, they might be representative of parents who would 

enroll a child in a trial. 

Most of the parents had children with T1DM experience, so they 

were more experienced with finger sticks. 

International Children’s Advisory 
Network focus group
The International Children’s Advisory Network (iCAN) is a worldwide 

consortium of children’s advisory groups, known as Kids Impacting 

Disease Through Science (KIDS Chapter) and Young Persons Advisory 

Groups (YPAGs). These dedicated youth member groups work in 

unison around the world to provide a voice for children and families 

in medicine, research, and innovation. Each year, iCAN holds a Re-

search & Advocacy Summit to provide opportunities for youth mem-

bers to learn from one another and to network with global research 

professionals. For the scientific community, the event offers an op-

portunity to directly engage with children and parents, to learn about 

the value and the significant importance of the influence of children 

on research, medicine, and innovation.10

A protocol to collect perspectives on patient-focused drug devel-

opment and research was developed to be used at the 2018 iCAN 

Annual Summit workshops. The protocol focused on an option for 

self-home collection of finger stick blood samples vs. an in-clinic 

sample collection during a clinical trial. The focus group activity was 

exempt from requiring institutional review board (IRB) approval based 

on criteria set forth by NHS Health Research Authority of the U.K. 

Thirty-two children/youth ranging in age from 10 to 22 volun-

teered to participate in the activity. Seventeen identified themselves 

as from North America, 12 from Europe, and three from other geog-

raphies. Most iCAN participants are youth with chronic health condi-

tions; however, the data on specific conditions was not collected. 

The data collected during the exercise were de-identified (anony-

mized). The exercise started by having the participants describe typi-

cal school day activities and then what is changed—additional things 

required or prohibited—when the typical school day includes a visit 

to the doctor or clinic for a blood test. Following that, the home 

blood sampling option—a do-it-yourself, or by-parent, option using 

a finger-stick to collect a small amount of blood—was described 

via a video, and the at-home blood sampling kits were given to the 

participants to examine. No finger sticks were conducted as part 

of this activity. The participants were then asked to describe how 

their activities in a typical day would change, and additional things 

required or prohibited, if they were doing a finger stick for the collec-

tion of a small amount of blood at home. Participant responses were 

collected to the questions shown in Table 1 (see page 21). 

Children’s focus group perspectives and results

Almost all the participants preferred having blood collected via a 

finger prick as opposed to a venipuncture (see Figure 2). Most of the 

participants preferred the option of having blood samples collected 

at home without having to travel to a doctor’s office. Interestingly, 10 

out of the 11 participants from Europe preferred the home-collection 

option compared to nine out of 17 from North America. When asked 

what was the one thing they liked most with home sampling, 19 of the 

participants said it was the convenience and time savings of not having 

to travel to and spend time at the doctor’s office, not missing school, 

Source: Wickremsinhe et al.

Preferred Collection Method

Figure 2. Blood sampling preferences: finger prick 
vs. venipuncture (left), in home vs. at doctor’s 
office (middle), and self prick vs. have parent/
caregiver perform the sampling (right).

The protocol focused on an 
option for self-home collection 
of finger stick blood samples 
vs. an in-clinic sample collection 
during a clinical trial.

venipuncture
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time away from other activities, busy schedule, etc. Other reasons 

included being able to sample in private and in a place they felt safe, 

not having to “explain to their friends” the reasons for missing school, 

and being responsible for themselves and their health. One participant 

indicated “it will be a fun activity.” Overall, one of the most noteworthy 

takeaways was the childrens’ feedback that they need options.

The reasons cited for opting to have blood sampling at a doctor’s 

office were based on concerns around “messing up” the sample col-

lection and compromising the results, and the notion that the doc-

tor’s office is more “official” and better trained to take the sample 

(even though it may be inconvenient to the patient). One participant 

indicated concern that the finger pricks may not heal and could af-

fect the use of their hand, while a couple of participants indicated 

they disliked dealing with blood and therefore preferred having it 

done at the doctor’s office. 

Self-sampling

Approximately two-thirds of the participants indicated they would 

be comfortable pricking their own fingers while the rest indicated 

they would rather have a parent or caregiver do it (Figure 2). When 

asked about the frequency of sampling—collecting one sample per 

day for six days or collecting three samples during three different 

times within a single day—a majority of the participants preferred 

the single sample per day, but overall both collection options were 

acceptable by a majority (see Figure 3).

Training and scheduling

Since the samples need to be collected according to a predefined 

schedule, 22 out of 28 participants responded that either they will 

remember or their parents will remember to ensure the samples are 

collected. From a training perspective, the participants preferred 

the option of having a nurse train them, which can be accomplished 

during the first visit to the clinic/doctor’s office, or to be trained via 

a video (see Figure 4 on facing page). When inquired about the most 

effective ways to contact them as a means of reminders for sam-

pling, the most preferred option was text messages. Using calendar 

entries was also favorable while phone calls were the least favored. 

Other suggestions included reminders/alarms on phone, via an app 

or Google calendar notification, and use of post-it notes. 

Limitation

The focus group activity was conducted in English; however, English 

was not the native language of all participants. Although ages ranged 

from 10-22 years, the majority of the participants were between 14-

17 years old. As the majority of children/participants live with chronic 

health conditions, the insights gained might not apply to a pediatric 

trial of acute illness.

Discussion
The focus group interactions enabled the capture of the patient’s 

voice regarding their preferences, perceptions, acceptability, and 

benefit trade-offs between treatments and the burdens of clinical 

trial participation. The study shows enthusiastic support from both 

focus groups (parents and children) for the adoption of a home-

sampling, do-it-yourself (DIY) approach for collecting small blood 

samples for monitoring one’s health. Some of the insights related to 

type of lancet to be used and the location of sampling was a signifi-

cant operational consideration. It was also interesting to see that the 

children were willing to have multiple finger sticks to collect small 

blood samples, as opposed to having to go to a clinic or doctor’s 

office and spend a significant amount of time there, missing school 

and other activities. 

The participants displayed a high degree of enthusiasm and en-

gagement and expressed concerns in their ability to correctly per-

form the collection without compromising the sample, ensuring the 

results are correct. This concern was clearly reflected in some of the 

responses., i.e., when participants said they would do the collection 

but preferred to go to the doctor’s office because the doctor was 

more “official” in performing it, and the concern that the participant 

might “mess up” the collection. One participant worried if it needed 

to be kept sterile while another was concerned about cost of ship-

ping—both of which are legitimate questions.  

Patient-centric DIY activities transfer the additional responsibil-

ity of performing the task, as well as ensuring proper documenta-

tion from the doctor’s office or clinic staff to the patient or parent/

caregiver. This requires adequate training and training material. The 

involvement of focus groups provided invaluable patient perspec-

The involvement of focus 
groups provided invaluable 
patient perspectives and 
better understanding of the 
“human factor,” something 
that is almost always either 
neglected or taken for granted.

Source: Wickremsinhe et al.

Frequency Preference 

Figure 3. Preference on frequency of sampling: 
one finger prick per day for six days (left) vs. 
three finger pricks in a single day (right).  
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tives and better understanding of the “human factor,” something that 

is almost always either neglected or taken for granted. Clearly, the 

learnings from these exercises, including the training and commu-

nication preferences, must be incorporated into clinical trial design 

and execution to enable improved participation of children/youth in 

clinical trials.

We have incorporated key learnings from these interactions in 

planning and designing specific pediatric trials, and based on very 

limited clinical experience to date, the overall acceptance by the cli-

nicians, clinical sites, and patients has been positive.  

Conclusions
The ability to collect the samples without having to travel to and 

spend time at a doctor’s office is attractive for patient recruitment 

and can potentially translate to faster enrollment.

Adoption of a simple DIY device/technique that can collect small 

blood samples within the privacy of a patient’s home also enables 

more frequent monitoring of the patient’s health during a pediatric 

trial or research and enables the transformation of clinical trials to be 

more patient-centric. 

However, the adoption and implementation of novel methods and 

technologies, especially to be used by the patient within a home 

setting, can be challenging. The involvement of patient focus groups 

—and parents in the cases of pediatric studies—exemplifies patient-

focused drug development efforts by providing valuable insights and 

perspectives that help identify the needs and develop best practices 

that can minimize the burdens of clinical trial participants.    

Adequate training and adequate follow-up communications, in-

cluding reminders, will be a key factor in determining the degree of 

success and patient compliance in using an at-home blood sampling 

option. 
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Training and Communication

Figure 4. Preferences on training methods (left) 
and communications/reminders (right).

Adequate training and adequate 
follow-up communications, 
including reminders, will be a 
key factor in determining the 
degree of success and patient 
compliance in using an at-
home blood sampling option.
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Tracking and forecasting market and competitor pricing is a strategic 
necessity in the life sciences today; however, analyzing pricing trends 
across products is not always straightforward. Downloading the data 
may be easy, but extracting patterns and actionable insights around 
pricing, volume and sales can be difficult. 

In this webinar, we’ll discuss how machine learning is revolutionizing 
pricing and market analysis. We will show how forecasters can 
simplify the steps to go from analysis to key insights, such as 
identifying the drivers behind price changes. We’ll discuss how 
these algorithms are helping analysts produce a more sensitive 
and nuanced understanding of the market, and show how leading 
organizations are automating the process of making these analytics 
visible company-wide. 

Key take-aways:

• How machine learning can enable more sophisticated market 
pricing analyses, such as prediction of future prices, volumes and 
revenues or identification of key drivers of pricing changes

• Methods for ensuring ‘apples to apples’ comparisons that allow 
for different pack sizes, dosing options, or loading doses

• Machine learning techniques for finding other ‘similar’ products 
and using those historical analogues to understand the market 
potential for your product
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A CLOSING THOUGHT

Protocol complexity and EDC systems 

The level of clinical trial protocol complexity is 

increasing year on year. In efforts to maximize 

the value of trials and reduce their spiralling cost, 

sponsors are turning to adaptive trials. An adap-

tive design clinical trial can help to create a stron-

ger value proposition for the sponsor’s product 

by reducing development costs and accelerat-

ing time-to-market. However, implementation of 

these complex protocols within current EDC sys-

tems can be challenging and introduce several 

data management difficulties into the process. 

Some EDC systems have complex functionality 

that enable comprehensive data-collection forms, 

complex logic-check programming, and dynamic 

functionality for smart form/visit structures to 

meet today’s complex protocol design demands 

However, several EDC systems do not have all 

these features supported. Features such as track-

ing and reporting overall development progress, 

approval of CRFs, tracking edit-check programming 

and validation processes, management of review-

reported issues, management of user acceptance 

testing, and approval to go-live are not always 

available. Data management across several tools 

and systems can contribute to an exponentially 

increased effort to reach EDC go-live dates. The 

ideal scenario would be to have one central EDC 

system where the entire process is managed, with 

one single source of truth and status.

Leveraging standards

The intent of data standards, CRF standards, and 

edit-check standards is to reduce the effort involved 

in getting an EDC system live to collect the trial pro-

tocol data and ultimately deliver the data and data 

analysis. Implementation of standards also has the 

advantage of re-use of downstream programming 

code for data listings; study data tabulation model 

(SDTM) and analysis data model (ADaM) datasets; 

tables, figures, and listings (TFLs), etc. Data stan-

dards are widely available, strongly governed, and 

well-intentioned. However, the benefit of standard-

ization is rarely fully realized. Deviation from data 

standards is still accommodated and in many cases 

is legitimate, but in 2020 should we still be debating 

the content of a vital signs form? No.

Multiple data sources 

Apart from the EDC set-up challenges due to pro-

tocol complexity, there is a growing challenge from 

the increasing number of “external” data sources. 

These sources, generated in systems other than the 

EDC database, can include IRT/IxRS data, labora-

tory data, speciality lab data, ECG data, actigraphy 

data, and electronic clinical outcome assessment 

(eCOA) data. The task of managing these external 

sources throughout a trial is growing significantly. 

Managing the volume of data and associated trans-

fers requires investment in system architecture. 

Process changes may be required and investment 

in training is vital. Blind faith in technology cannot 

be accepted due to the critical nature of the data 

collected. Systems and processes development will 

ensure that data quality and integrity is maintained.

Automation on the horizon

Automation has long remained in software devel-

opment testing or on the factory floor but it is now 

emerging as an option in the clinical trial industry. 

As there exists so much scope for automation, 

perhaps there is an opportunity to challenge the 

overall clinical trial process and evaluate if those 

steps that are rule-based—and thus can be easily 

automated—are actually adding value. Is time best 

spent on other tasks?

C linical data management underwent a seismic change when the industry 
evolved from trials conducted with paper case report forms (CRFs) to using 
electronic data capture (EDC) systems to collect clinical trial data. The impact 

of this change was rapidly apparent across the industry—it changed clinical data 
management entirely. A new culture of real-time data, risk assessment and mitigation 
customized clinical monitoring strategies emerged and with it the expectation of faster 
timelines for clinical trial data delivery. The clinical data management landscape is 
changing again, albeit less obviously than the move to EDC, but it is still changing.

Data Management Landscape is Still 
Changing, Are We Adapting Fast Enough?

Data standards are 
widely available, 
strongly governed, 
and well-intentioned. 
However, the benefit 
of standardization is 
rarely fully realized. 

Rhona O’Donnell
Senior Director, Data 
Management, ICON plc
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