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The Case for Thinking Outside the HR Box

The 2018/2019 CRO Industry Compensation, 

Turnover, and Plan Design Trends Report 

from BDO USA, LLP (view at http://bit.

ly/2MMzNmJ) is chockful of compensation and 

benefits trends in the CRO industry over the last 

10 years and includes a special focus on clinical 

research associates (CRAs). From average merit 

increases from individual countries, to incentives 

per position, to retention bonuses and much 

more, the BDO report offers a robust look at an

industry that has quickly eclipsed its “small company mentality” roots.

Judy Canavan, managing director and leader of BDO’s Compensation 

Surveys practice and founder of the company HR+Survey Solutions, told 

Applied Clinical Trials that the CRO industry is not only growing fast, but 

is also becoming more sophisticated. However, she noted, “they need to 

start looking at different strategies and not just cash” to retain employees. 

Turnover rates among CRO professionals is pretty well-known in the 

industry. If there is one aspect of sponsor consternation, it is the loss 

of a well-liked and responsible project manager, a situation that can 

happen many times during any one seven-to-10-year clinical trial study. 

(http://bit.ly/2Bn31nv). In BDO’s report, from 2008 to 2018, turnover for 

the roles of data manager and project manager have stayed fairly level 

in the 14% to 22% range, whereas the clinical monitoring role scores 

consistently above that in the 22% to 28% range. 

Those CRA rates, says Canavan, continue unchanged for a variety of 

reasons that, too, remain unchanged—including extensive travel, loose 

connections based on home-based reporting, and demanding sched-

ules. According to Canavan, CRAs ramp up their skills pretty quickly 

and by years two or three, find themselves very valuable; but their 

merit raises, hovering at 3% to 5%, don’t match what their market value 

is. “The merit raises just don’t reflect how quickly they are progressing,” 

says Canavan. “Suddenly, an HR department may be in a fire drill to get 

someone a pay increase.” 

What Canavan told Applied Clinical Trials is echoed in the report: addi-

tional strategies should be well-examined and considered for implementa-

tion. These include annual incentive plans, long-term incentive plans, and 

attraction and retention bonuses. The report found that sign-on bonuses 

for new employees are used more frequently than retention bonuses. 

Meanwhile, retention bonuses lag far behind. Canavan said, “Companies 

may want to rethink their use of bonuses as a way to help improve reten-

tion rates. A well-designed plan that focuses on both team and individual 

performance can provide a nice reward to good performers.”

Canavan also suggested that companies consider administering 

bonuses farther down in the organization to help retention. In addition, 

with increased external training and accreditation opportunities, HR 

could use those as a benefit to differentiate the organization from other 

companies. Canavan concludes, “The industry is robust, and it is evolv-

ing and maturing. Career-wise, CROs remain a good opportunity.”

LISA HENDERSON
Editor-in-Chief
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WASHINGTON REPORT

FDA NOTES

FDA SETS GOALS FOR 
IMPROVEMENT IN DRUG 
DEVELOPMENT AND APPROVAL
A top priority for FDA leaders in the coming 

months is to maintain, and continue to im-

prove, the efficient and effective drug devel-

opment and review system the agency has 

established in recent years. It will be a chal-

lenge for FDA to match or exceed its success 

in 2018 in approving record numbers of in-

novative new medicines, but agency leaders 

aim to try. In January, FDA made it official: 

The Center for Drug Evaluation and Research 

(CDER) approved 59 novel drugs and biolog-

ics in 2018, surpassing previous high marks 

and improving on recent gains (see http://bit.

ly/2smhsUb for complete list of new drugs). 

Additional new products approved by the 

Center for Biologics Evaluation and Research 

(CBER) further boost the total.

While analysts may define innovative new 

products differently, the ability of biopharma 

companies to capitalize on important ad-

vances in science, plus strong regulatory 

support, have combined to move many im-

portant new medicines to market efficiently 

to provide more treatments for a range of 

critical conditions. The “class of 2018” in-

cludes 16 new cancer drugs, with several 

indicated for genetically defined conditions. 

There also was a number of new treatments 

for rare diseases, along with the first can-

nabidiol-based medicine and the first drug 

to treat smallpox. Nearly all the new drugs 

were approved in one review cycle, and 

three-fourths were approved first in the U.S.

Many of the new approvals benefited 

from one or more expedited development or 

review pathway, a trend that has prompted 

some observers to question whether FDA 

may be moving some experimental prod-

ucts too quickly to market. However, only 

24% of the new drugs were designated as 

breakthrough therapies, and fast-track re-

view applied to less than half. 

Restructuring OND

An important goal for CDER director Janet 

Woodcock is to complete the overhaul of 

the new drug review process to better man-

age a growing volume of applications. She 

announced at the FDA/CMS Summit in De-

cember that the Office of New Drugs (OND) 

in CDER would be led by OND deputy director 

Peter Stein, and that long-time CDER guru 

Bob Temple will become OND senior advisor, 

positioned to address more controversial and 

difficult drug development and review issues. 

Woodcock hopes to finalize the OND reor-

ganization by next summer, but it has been 

delayed by difficulties in gaining Congres-

sional approval of a new user fee program for 

improving the regulation of over-the-counter 

drugs. And the recent government shutdown 

only delayed legislative action further. 

Modernizing the review process will in-

volve implementing new automation tools 

for managing drug applications, study data, 

and review documents under a “multi-disci-

plinary, issue-based review document” sys-

tem. CDER also will continue to carry out 

provisions of the 21st Century Cures Act and 

reauthorized user fee programs to further 

advance patient-focused drug development, 

expanded use of real-world evidence, novel 

clinical trial design, and added authorities to 

hire more experts needed to carry out these 

multiple drug regulatory programs. 

To continue advancing innovation in drug 

development, FDA Commissioner Scott Got-

tlieb recently announced plans to establish 

a new office of drug development science 

at the agency. The aim is to develop and 

authorize new tools and methods able to 

reduce the cost and uncertainty in testing 

and marketing new medicines. This Office of 

Drug Evaluation Science will be part of OND 

and will work to implement new methods 

for clinical outcome assessments, biomedi-

cal informatics, and biomarker development. 

Additional efforts will aim to devise more 

standardized tools for capturing and format-

ting safety data to achieve more consistent 

review of this information. 

Limiting opioids, promoting quality

Amid advances in new drug development 

and review, Woodcock also recognizes the 

importance of addressing the nation’s deadly 

opioid epidemic as a top priority for the FDA 

and pharma companies. The immediate 

need is to reduce the over 200 million outpa-

tient prescriptions for these drugs each year. 

Recently enacted legislation instructs FDA to 

develop evidence-based prescribing guide-

lines and to explore how manufacturers can 

provide medications in more secure packag-

ing, Woodcock pointed out. At the same time, 

FDA will craft guidelines 

on developing non-opi-

oid drugs for acute and 

chronic pain to improve 

treatment for patients.

— Jill Wechsler

The FDA recently released the following in-

dustry guidance documents:

12/19/18: Clinical Trial Endpoints for the Ap-

proval of Cancer Drugs and Biologics

12/12/18: Data Integrity and Compliance 

With Current Good Manufacturing Practice 

Guidance for Industry

12/11/18: Biomarker Qualification: Eviden-

tiary Framework 

12/11/18: Questions and Answers on Bio-

similar Development and the BPCI Act

12/3/18: Noncirrhotic Nonalcoholic Ste-

atohepatitis With Liver Fibrosis: Developing 

Drugs for Treatment

The following committee meetings were 

scheduled for February:

• Tobacco Products Scientific Advisory 

Committee Meeting  Feb. 6-7

• Obstetrics and Gynecology Devices 

Panel of the Medical Devices 

Advisory Committee  Feb. 12
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EMA NOTESEMA NOTES

EU REPORT

EMA SEEKS INPUT ON ITS 
REGULATORY SCIENCE STRATEGY
The instructions of a legendary 19th recipe 
for jugged hare began: “First catch your 
hare.” By the same token, the first task of 
drug developers in this new year should be 
to make their thoughts known on how drug 
development should be assessed—and 
they have the perfect opportunity to do just 
that with the construction of a new strategy 
from one of the world’s leading authorities.

The European Medicines Agency (EMA) 
has drafted a plan (http://bit.ly/2FdLBNU) for 
closer engagement with regulatory science 
over the next decade, and it is actively seek-
ing comments on its approach. To make it 
even easier for input, the agency has put a 
questionnaire online (http://bit.ly/2C3TZLC).

The proposed “Regulatory Science to 
2025” strategy “aims to build a more adap-
tive regulatory system that will encourage 
innovation in human and veterinary medi-
cine,” according to Guido Rasi, EMA’s ex-
ecutive director. It is an explicit response 
by European regulators to the challenges 
that have emerged in recent years from new 
technologies. Against the background of 
the long-established classic medicines test-
ing systems dependent on “gold-standard” 
randomized clinical trials, it holds out the 
prospect of a genuine assessment of the 

benefits and risks of innovative therapies 
and diagnostics.

Stakeholders are being asked to give 
views on what the priorities should be in 
this recast. The proposed top themes in 
the draft strategy range from “catalyzing 
the integration of science and technology 
in medicine development” and “driving col-
laborative evidence generation—improving 
the scientific quality of evaluations” to “en-
abling and leveraging research and innova-
tion in regulatory science,” with “advancing 
patient-centered access to medicines” and 

“addressing emerging health threats” thrown 
into the mix, too. Should the clever money 
go into supporting developments in preci-
sion medicine, biomarkers, and ‘omics, or 
into translating cell, genes, and tissue-based 
products into patient treatments through 
the EMA’s (so far underused) advanced ther-
apy medicinal products scheme? Do novel 
manufacturing technologies get enough at-
tention at present? Should regulators create 
an integrated evaluation pathway for the 
assessment of medical devices, in vitro di-
agnostics, and borderline products?

Should the accent be on leveraging novel 
non-clinical models and foster innovation 
in clinical trials, or catering for more digital 
clinical data generation? What emphasis 
should be given to initiatives for special pop-
ulations, to making more use of modeling 

and simulation? And how far should artificial 
intelligence play a role in decision-making? 

The draft ranges across all these ques-
tions. But there is also scope for offering 
additional priorities or approaches, too. “Are 
there any significant elements missing in 
this strategy? Please elaborate,” asks the 
questionnaire. “We want to hear from our 
stakeholders whether they consider this 
strategy is ambitious enough,” confirmed 
Rasi, launching the consultation at the end of 
2018. So, stakeholders, you have until June 
30 to influence the future. Over to you. 

Another crack in trials consensus
Right at the start of the year, the calls for 
radical change in the way that drug develop-
ment is organized are emerging thick and fast 
in Europe. The first week back at work saw 
a conference in the European Parliament 
where speaker after speaker denounced the 
failings of the current model and the rigidity 
of the authorization and delivery systems in 
the face of new science and new technology. 
The central message was 
the same: opportunities 
for better care are being 
missed, and shouldn’t be. 
Read more about the dis-
cussions here: https://bit.
ly/2CsKAgU.

— Peter O’Donnell

EU RESPONSE TO EMERGING 
HEALTH THREATS 
EMA has published a plan outlining how it 
would respond to an emerging cross-bor-
der threat to health, such as an influenza 
pandemic. The health threats plan is based 
on the agency’s pandemic influenza plan 
published in 2006 and reflects experience 
gained during the 2009 (H1N1) influenza 
pandemic as well as the Ebola outbreak in 
Western Africa in 2014-2016. The plan would 
also be triggered in the event of acute haz-
ards, including threats of chemical, environ-
mental, and unknown origin. Read the plan 
here: http://bit.ly/2siN395.

FIVE MORE COUNTRIES ENTER 
GMP INSPECTIONS WITH EU-U.S.
The mutual recognition agreement between 
the European Union (EU) and U.S. to rec-
ognize inspections of manufacturing sites 
for human medicines conducted in their 
respective territories continues to grow. In 
November, the FDA confirmed the capa-
bility of five additional EU member states 
to carry out good manufacturing practice 
(GMP) inspections at a level equivalent to 
the U.S. Belgium, Denmark, Finland, and Lat-
via are now a part of the 20 member states 
included into the mutual recognition agree-
ment between EU and U.S. 

HUMAN MEDICINES FOR 
ENVIRONMENT RISK GUIDELINES
The EMA has published a revision of its 
guideline on the environmental risk as-
sessment (ERA) of human medicines for a 
six-month public consultation. The pres-
ence of biologically-active pharmaceuticals 
in the environment is a growing concern, 
because some of these substances have 
shown direct effects on wildlife at or below 
the concentrations found in water and soil. 
Stakeholders are invited to send their com-
ments by June 30 to era_dg@ema.europa.eu 
using the template provided here: http://bit.
ly/2M0JGNd.
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CLINICAL TECHNOLOGY

CAN DATA FROM EHR SYSTEMS 
BE TRUSTED IN A TRIAL SETTING?

Electronic health record (EHR) systems 

are being used increasingly by clinical in-

vestigative sites. This results in a growing 

expectation, by regulatory agencies, for 

clinical trial sponsors to verify that EHR 

systems comply with requirements to pro-

tect confidentiality and provide accurate 

and reliable data for use in a regulated re-

search environment. The FDA recent guid-

ance titled “Use of Electronic Health Record 

Data in Clinical Investigations,” released 

July 2018, encourages modernization and 

efficiencies in clinical investigation by using 

new technologies and EHRs in the clinical 

trial setting. The guidance recommends the 

collaboration between clinical trial spon-

sors and healthcare organizations toward 

interoperability and integration of EHRs and 

electronic data capture (EDC) systems. The 

legal framework for data protection also 

covers EHRs; and national legislative provi-

sions or equivalent set of requirements on 

health data exist, but they are primarily 

focused on medical care practices and do 

not always include the use of computerized 

systems for EHRs. Disparities exist among 

countries and among investigational sites 

within countries on the deployment of 

EHRs for clinical trials.  

The FDA provided recommendations on 

use of EHRs as a source of data in clini-

cal trials to “ensure there are appropriate 

security measures employed to protect the 

confidentiality and integrity of the study 

data.”¹ In August 2010, guidance from the 

EMA went into effect that indicated that the 

EHR systems in use at clinical trial investiga-

tive sites must be assessed “to determine 

how well they meet the requirements of 

GCP. The assessment should include consid-

eration of the potential harm to trial subjects 

and patient rights and to the data integrity 

of the trial. If the systems do not meet the 

GCP requirements, then mitigating actions 

should be taken as necessary prior to trial 

site initiation.”² 

Regulatory agencies expect EHR sys-

tems in use at sites to comply with GCP 

requirements and are requesting access to 

the EHR during inspections. The FDA has 

indicated, “All relevant information in the 

EHR pertaining to the clinical investigation 

must be made available to FDA for review 

upon request.”¹ If data from EHR systems 

are transmitted or manually transcribed 

into EDC (or similar) systems to sponsors, 

it is clear that regulators expect those data 

from the EHR to be  within the scope of 

their guidance.1, 2

Identifying all global requirements for 

EHR systems can be a daunting task for 

sites. To add to the complexity, sponsor 

companies have varied ways of assessing 

and documenting an EHR system’s readi-

ness for use in clinical research. The eClini-

cal Forum, a non-commercial global orga-

nization with over 45 company members 

active in regulated clinical research pro-

cesses and technologies, has been involved 

since 2006 in the establishment of confor-

mance criteria to allow compliant integra-

tion of EHR data in clinical development. 

Their work resulted in approved functional 

standards by ANSI/HL73,5 and EuroREC4 and 

their eSource Readiness Assessment (eSRA) 

is a practical way to apply these functional 

standards in the clinical setting. eSRA en-

ables sites to evaluate and report on regula-

tory risk when their EHR systems contain 

source data.  

eSRA is a standardized approach, free 

of charge, for assessing and document-

ing the compliance of EHR systems with 

regulations and guidance documents. This 

allows research sites, EHR system vendors, 

and sponsors to determine if data from a 

healthcare system are appropriate for use 

as source for clinical research.

eSRA includes questions related to site 

and system information, handling of re-

cords for clinical research, date and time 

information in the system, access con-

trol, data review, backup, retention and 

recovery, system development, and main-

tenance. The outcome of a site’s self-as-

sessment could be reused across their clin-

ical trial sponsors. If adopted by sponsors, 

sites could avoid being assessed by mul-

tiple sponsors and would receive uniform 

questions for the evaluation of their EHR 

system. EHR vendors can add benefit for 

their customers by providing documenta-

tion of their systems’ compliance with the 

requirements so that sites would only need 

to assess their office practices and not the 

vendor’s system(s) functionality. Addition-

ally, the adoption of eSRA standardized ap-

proach enables sponsors to decrease site 

assessment efforts as the site has the pos-

sibility to have already completed the self-

assessment for each of their systems. If so, 

the site can re-use evidence of the eSRA 

documentation, even if completed initially 

for a different sponsor or clinical trial.  

The eClinical Forum’s eSRA was first in-

troduced as a free standard tool in August 

2015. As of March 2018, it had been used by 

over 1,220 sites in 49 countries.  

Feedback on usage of this first version of 

eSRA, along with updated regulations and 

guidance, were discussed at length by the 

eClinical Forum team resulting in the release 

of an updated eSRA v2018.1 in March 2018.  

The eSRA (eSource Readiness Assessment) 

Handbook and Template can now be down-

loaded via www.eclinicalforum.org/esra. 

Observations and lessons-learned from 

reviewing the eSRA Version 1 assessments:

• Overall, the majority of assessments in-

dicated sites’ systems had a high degree 

of compliance (>80%) to the subset of 

questions a system would need to com-

ply, to be recommended for use as the 

source of data for clinical research (those 

that are critical based on assessment of 

regulations and guidance). This subset of 

questions is designated with * in the cur-

rent version of the eSRA.

• Many assessments were incomplete, in-

dicating that a sponsor/CRO might not 

have reviewed the assessment. Af-

ter completion of the eSRA, the spon-

sor would need to work with the site to 

further assess any responses indicating 

incomplete compliance with the require-

ment to determine any actions needed by 

the site in order to ensure the reliability of 

the data from the EHR to be used in clini-

cal research.  

• Occasionally, sites indicated a work-

around was necessary to comply with 

the requirement; however, the action ap-

peared inadequate or inappropriate to 
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satisfy the requirement. It 

was unclear how the site 

was instructed to mitigate 

the risk and how it was 

subsequently documented 

by the sponsor (e.g., a 

workaround of “unsure” or 

“ask vendor” is not appro-

priate as a viable mitiga-

tion for compliance to the 

statements).

• A completed eSRA cannot 

be used to exonerate spon-

sors from doing and docu-

menting their risk assess-

ment for sites’ systems. 

The sponsor must still re-

view the completed eSRA 

and assert that the system 

and associated processes, 

as indicated in the eSRA, 

are suitable to originate 

data for their study.

• To complete an eSRA, it 

is typically necessary to 

gather information from 

both the study coordina-

tor and the IT support staff. 

Because the eSRA is quite 

comprehensive, completion of the assess-

ment is not an activity that can be com-

pleted in haste. Sufficient time should be 

provided for site and other healthcare pro-

vider support staff and subcontractors to 

ensure the accuracy and appropriateness 

of the eSRA responses. 

There is growing scrutiny of EHR systems 

used in clinical research evidenced by regu-

lators requesting EHR assessment docu-

mentation, such as eSRA. Although EHR 

systems have been in use for a while at 

sites, that those systems need to comply 

with requirements to ensure data integrity 

and protection of confidentiality when the 

data contained therein are used in clinical 

research. Use of eSRA could provide reli-

able, efficient means for assessing systems 

accessed for risk-based monitoring (RBM) 

and source data verification (SDV) without 

imposing on the sites the outdated hurdle of 

maintaining paper (or other forms of manu-

ally transcribed) source records. 

The standardized assessment approach 

and documentation of eClinical Forum’s 

eSRA is a viable mechanism for sites, spon-

sors, and EHR vendors to demonstrate that 

the EHR system meets requirements for pro-

viding trustworthy data for regulated clinical 

trials. The use of eSRA (www.eclinicalforum.

org/esra) is strongly recommended for all 

sponsors who strive to present a harmonized 

and efficient compliance assessment in mu-

tual recognition of quality standards. 
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SUMMARY OF CDISC 

GLOSSARY UPDATE 
The CDISC Glossary Group—the longest-

serving working group under the CDISC um-

brella—recently made updates to the CDISC 

Glossary of clinical research terminology. 

The 2018 update included a more robust 

and frequently used request process for 

new terms because the Glossary activity 

was better integrated into the CDISC Con-

trolled Terminology Team that supports the 

exchange of digital information.

The Glossary seeks to eliminate seman-

tic confusion in human information ex-

change and disambiguate the meaning of 

terms, acronyms, abbreviations, and initials 

used in the various foundational standards 

developed by CDISC for clinical research. 

The Glossary also serves as an educational 

resource for the clinical research commu-

nity, by defining relevant terms pertaining 

to clinical research, including eClinical in-

vestigations, sponsored by the pharmaceu-

tical industry or a federal agency. 

The team updated about 50 existing 

terms; reviewed close to 100 new terms that 

had been proposed; and updated or added 

more than 150 acronyms/abbreviations/ini-

tials not included in the previous version. In 

addition, sources for definitions from new 

guidelines are provided in the Glossary.xls 

format as a tab for ease of use.

To complete the 2018 expansion of the 

published 2017 CDISC Glossary, the team 

met every week virtually; held a two-day 

face-to-face workshop of intensive team 

review and preparation of related-term 

clusters that would be useful to a user to 

consider as a group; and prepared the Glos-

sary for annual public review in September. 

Terms that fit the new concept of definition 

“clusters” were monitoring, exposure, study 

participant/subject, and investigator, just to 

give a few examples. 

All formats of the updated Glossary, the 

Glossary directory, and the New Term request 

form are available at: https://www.cancer.gov/

research/resources/terminology/cdisc

— CDISC Glossary Team members: Helle 

Gawrylewski (lead), Guido Claes, and 

Denise Adelman (all Janssen R&D of 

J&J); Erin Muhlbradt (EVS in NCI/NIH); 

Art Gertel (MedSciCom); Stephen Ray-

mond (ERT); Jon Hilton (F. Hoffmann-

La Roche Ltd); Chris Gemma (CDISC); 

and Melissa Cook (MC Consulting)

NEWS NOTES

BMS ACQUIRES CELGENE
Bristol-Myers Squibb and Celgene Corpora-

tion have entered into a merger agreement 

under which BMS will acquire Celgene in a 

cash and stock transaction with an equity 

value of about $74 billion. BMS adds five Cel-

gene drugs in Phase III trials that could be 

launched through 2020, reports state.

Collaboration in CRISPR space

CRISPR Therapeutics, a biopharmaceutical 

company focused on gene-based medicines, 

and ProBioGen, a German service and tech-

nology provider, announced a multi-year 

research collaboration focused on the de-

velopment of novel in-vivo delivery modali-

ties for CRISPR/Cas9 leveraging ProBioGen’s 

existing technology and expertise. 

Pfizer partners with CytoReason

Israeli company CytoReason, which works 

in machine learning for drug discovery and 

development, has entered into a collabo-

ration agreement with Pfizer that will use 

CytoReason’s cell-centered models of the 

immune system.

CytoReason’s proprietary platform helps 

rebuild lost cellular information from gene 

expression data and associates genes to 

specific cells. 

GSK buys Tesaro

U.K.-headquartered big pharma GlaxoSmith-

Kline has successfully completed its acquisi-

tion of TESARO, Inc. an oncology-focused 

company based in Waltham, Mass., for an 

aggregate cash consideration of approxi-

mately $5.1 billion (£4.0 billion).

— Wire Reports

FILE SEPTEMBER OCTOBER NOVEMBER

YEAR-

TO-DATE 

TOTALS

Glossary.xls 567 321 353 3,606

Glossary.pdf 103 116 128 1,154

Glossary.txt 73 43 61 538

Glossary.OWL.zip 13 13 16 97

Glossary Publication 

Date Stamp.txt
45 38 48 321

Glossary Terminology 

Changes.xls
47 46 37 480

Glossary Terminology 

Changes.txt
26 21 25 243

ReadMe.txt 15 19 23 152

Download statistics for the Glossary publication files from the NCI FTP site from public-review initiation in September 2018.

Download Numbers
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Q&A

CAPITALIZING ON TECHNOLOGY-
ENABLED CLINICAL RESEARCH
Guillaume Marquis-Gravel, MD, a research 

fellow with the Duke Clinical Research Insti-

tute (DCRI), and Kevin Monroe, director of in-

novation at DCRI, discuss the advancements 

and related challenges of incorporating new 

technological tools into drug development, 

including eClinical approaches currently un-

dertaken in the foundation’s own studies.

Q: Can you provide an overview 

of the software and technologies 

the DCRI uses in clinical trials 

and why they’re being used?

Technology plays an increasingly integral 

role in the research process. As a research 

organization, the DCRI utilizes a bevy of 

software products to facilitate the execution 

of research projects and the data analysis of 

findings. These include tools to:

• Inform study design 

• Streamline site selection and activation 

• Enrich patient recruitment 

and retention efforts 

• Facilitate contracting and pay-

ment processing

• Collect data from patients, provid-

ers, and health systems (includ-

ing range of EDC, EHR, ePRO, 

eCOA, clinical registries)

• Monitor data collection and safety profile

• Evaluate and adjudicate clinical endpoints

• Provide ongoing project manage-

ment, study oversight and reporting 

• Empower data analysis

Historically, many of the tools needed for 

research have been provided through in-

house software development efforts of niche 

vendors largely architecting their solutions 

through on-premise infrastructure. With the 

explosive growth of cloud technologies, the 

vendor landscape has grown dramatically. 

The trend toward cloud-based solutions 

is clearly underway. With this rapid rise of 

viable solutions, the challenge has changed 

from an era of too few solutions to navigat-

ing a complex landscape of point solutions. 

The ongoing efforts to provide a platform 

and ecosystem for clinical research is long 

overdue and an advance which we welcome 

enthusiastically.

Q: When so many processes are 

still conducted on paper, can 

the right technology make 

or break a clinical trial?

Inasmuch as technologies can provide 

economies of scale at every stage of the 

trial process, from design to analysis, poor 

implementation can lead to wasted re-

sources. Capitalizing on the efficiencies en-

abled by technologies to facilitate the con-

duct of clinical trials requires the expansion 

of the study team to include information 

technologies specialists, health systems 

specialists, and data scientists. 

Also, experts in advanced analytics are 

the linchpin required to enable the integra-

tion of massive volumes of data accrued 

through emerging technologies. EHR-based, 

electronic patient-repor ted outcomes 

(ePROs) from mobile health applications 

and digital biomarkers derived from biosen-

sors allow researchers to streamline safety 

monitoring and endpoint ascertainment pro-

cesses by eliminating requirements for in-

clinic follow-up with traditional paper-based 

case-report forms. 

However, no compromise on the quality of 

data can be made, as evidentiary standards 

for regulatory and scientific purposes needs 

to be maintained. For example, before re-

placing traditional central blinded endpoint 

adjudication by EHR-derived data, complete-

ness, accuracy, and precision of the data 

requires validation efforts to be conducted, 

and regular curation of the databases is nec-

essary. Digitization of the protocols has the 

potential to generate efficiencies and sup-

port complex operationalization of protocols 

at the site level, at the cost of extensive train-

ing for the personnel in charge of digitization. 

Inaccurate data attribution, mobile device 

failure, programmed obsolescence, and silos 

of representativeness excluding participants 

with poor technological literacy all constitute 

challenges specific to the conduct of tech-

nology-enabled trials that have to be taken 

into consideration early in the planning stage.

Q: If you had one technology 

to use on a clinical trial, what 

would it be and why?

Shifting the paradigm from site-centric to 

patient-centric clinical trials is best exempli-

fied by the conduct of the so-called virtual 

trials (also called decentralized trials) made 

possible by a set of mobile technologies 

to continuously capture ePROs and digital 

biomarkers such as step count, heart rate, 

and blood pressure. Upon proper valida-

tion, these web-based platforms—where 

patients can be consented, interact with 

investigators through telemedicine devices, 

record ePROs, and automatically upload 

vital signs through applications on the par-

ticipants’ own smartphones—not only have 

the potential to reduce the time burden im-

posed on the participants and study teams 

by obviating the requirement for traditional 

in-clinic study visits, but also permit con-

tinuous real-time data collection more rep-

resentative of the daily living environment of 

participants, and empower them to be more 

engaged in research.

Q: Are there any processes currently 

conducted on software programs 

that you have found problematic, 

wanting, or all-over challenging?

The movement toward technology-enabled 

clinical research in which software products 

are integral to the research process does 

introduce new challenges. As new products 

are introduced, they require a comprehen-

sive approach to change management both 

within the coordinating center as well as 

the participating research sites. Common 

product-level challenges include poorly de-

signed user experiences and reliance on 

built-in data visualizations and reporting 

with limited ability to access raw data. Many 

of the solutions fail to adequately address 

the totality of the problem space in which 

their offerings focus. 

For example, while numerous products 

focus on the study startup process, the 

results have not been as successful as an-

ticipated largely because they are designed 

from a study-specific focus, whereas both 

the coordinating center and research sites 

are managing their own unique portfolio of 

research studies. Platforms that empower 

both perspectives with an enterprise ap-

proach are needed to realize the economies 

of scale envisioned.

— Staff Report
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PEER REVIEW

STUDY START-UP

Analytics and Metrics Help 
Pinpoint Costs of Study Start-Up
Craig Morgan

Using data analytics to introduce parallel processes 
to optimize and accelerate clinical trials.

T
he clinical trials sector has done a good job track-

ing costs associated with study execution, but 

costs linked to study start-up are conspicuously 

absent. A quick look at industry research confirms 

this gaping hole in cost accountability. For Phase III 

clinical trials, for example, it is widely recognized that 

total costs are substantial, ranging from an estimated 

$11.5 million to $52.9 million, depending on therapeutic 

indication.¹ Upon closer examination, it is apparent that 

identified costs are almost exclusively tied to study 

execution, and rarely include details on the hefty costs 

incurred early on, namely those tied to study start-up 

and site overhead. In fact, data from an often-quoted 

2014 study published by the Department of Health and 

Human Services (HHS) indicate that unaccounted for 

costs may represent upwards of 43% of the total cost of 

conducting a clinical trial.

This statistic is calculated from the HHS study, which 

focused on numerous cost drivers in each phase of clinical 

trials and the percentage they represent of total costs.² For 

Phase III studies, among the many known costs, the top 

three were:

• Administrative staff (11.7% of total costs)

• Clinical procedure costs, such as elec-

tronic data capture (11.3%)

• Site monitoring costs, such as risk-

based monitoring (8.2%)

Collectively, these top-known costs, plus all of the 

other known factors, rang it at $11.38 million, yet the 

average of all Phase III costs totaled $19.89 million. It is 

concerning that the large $8.51 million difference be-

tween these two figures lacks detail and remains unac-

counted for.

This lack of accountability is indicative of how the 

industry in general underestimates the activities associ-

ated with the initiation of clinical trials. The Trial Master 

File (TMF) Reference Model,³ a DIA document and re-

cords management community project, corroborates the 

significance of study start-up activities. It categorizes 

53% of artifacts that ultimately end up in the TMF as 

being associated with study start-up, including ongo-

ing maintenance activities (e.g., protocol and contract 

amendments, principal investigator [PI] changes and 

related submissions, etc.).

How is this possible?

It can be hypothesized that the undefined study cost el-

ements in the HHS study are caused by an industry largely 

tracking significant elements (i.e., operational and regula-

tory) of a study in paper and unsophisticated spread-

sheets and not dedicated systems/databases. In fact, the 

tracking of regulatory elements truly begins at investiga-

tional product release, at which point all systems/data-

bases are traditionally implemented, hence there is cost-

associated data for these elements. This article explores 

the factors that make up unaccounted expenses, espe-

cially those tied to the many complex steps that define 

study start-up, such as protocol writing, site identification, 

selection, and activation, budgets and contracts, institu-

tional review board (IRB) and ethical reviews, and more. As 

part of this effort, the following issues are considered:

• How a workflow-based system helps gather qual-

ity data and metadata from multiple sources to help 

track costs and improve study start-up operations
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• Why it is critical to consider using a parallel approach to the 

multi-step study start-up process to cut timelines and costs

By embracing a systematic, data-driven approach, it is possible for 

metrics to identify more accurately the best sites, steps causing delays, 

the associated costs, and why this is happening.

Effective study start-up

An effective study start-up process is fundamental to the overall oper-

ational success of a clinical trial, as it is the most impactful phase of the 

trial’s lifecycle. The impact comes from a thoughtful upstream study 

start-up approach that influences downstream performance through 

the use of purpose-built workflows. Essentially, workflows streamline 

and organize operational aspects in real-time, enable the collection of 

data and metadata, help identify problems quickly, and allow detailed 

study start-up costs to be calculated.

This represents a sea change, as the HHS study shows study start-

up costs as vague and incomplete, basically reflecting that, tradition-

ally, these costs have not been clearly identified. Instead, they have 

been overlooked or lumped into a handful of categories, such as the 

cost of IRB approvals, site recruitment and retention costs, and pa-

tient recruitment costs. As a result, critical multi-step tasks ranging 

from pre-study visits through to contract or budget execution have 

relatively unknown costs, although they embody almost 60% of study 

start-up cycle time.4

In the DHHS study, the largest category is “Site Overhead,” which 

lacks detail entirely, but is still estimated as responsible for nearly 

$2.6 million of the $19.89 million in Phase III study costs. Similarly, the 

“All Other Costs” category is also undefined yet is associated with al-

most $6 million in Phase III expenditures. Moreover, the report states 

that these two large expenses were determined by extrapolation 

from cost components with available estimates—not task-specific 

data (see Table 1).

A good example of how workflow technology can bring greater 

precision to study start-up costs includes taking a look at how it can 

impact tightly guarded siloes. Typically, stakeholders rarely interact 

with others along the clinical trial continuum, so they are often un-

aware of which delays are throwing the timeline off course or what 

the associated costs might be. With workflows, however, pinpointing 

tasks need to be completed and when, and by whom, can be more 

easily achieved, improving the likelihood of the study’s timeline stay-

ing on track.

This approach is a major departure from the still-too-common 

department-to-department handshakes and continued reliance on 

departmental metrics meant to evaluate performance while generally 

lacking the ability to measure costs and activity at the granular level. 

For instance, attempting to measure “time to execute all site-level con-

tracts” is not an accurate metric unless it is based on its sub-steps, all 

of which play a role. These include:5

• When site contract language is ready

• When first contract language package is sent

• When last contract language is ready for execution

• Completion of regulatory submissions and approvals

• When all contracts are executed

There are additional benefits to a workflow approach. It optimizes 

the handling of amendments, which determines their subsequent 

impact on study start-up functions, such as site activation and study 

execution. Research from the Tufts Center for the Study of Drug De-

velopment (CSDD) indicates why the limiting of amendments and their 

Site Overhead

Source: Department of Health and Human Services, 2014

Table 1. Phase III clinical trials costs by cost component.

ICH-GCP (E6)R2 Guideline Emphasizes Quality

“The sponsor should implement a system to manage 

quality throughout all stages of the trial process…

Quality management includes the design of efficient 

clinical trial protocols and tools and procedures for data 

collection and processing, as well as the collection of 

information that is essential to decision-making.”

Source: ICH-GCP (E6)R2, 2016
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proper management are vital actions. More than half of all protocols, 

57%, across all phases, have at least one substantial amendment, 

which results in a study taking three months longer to complete, on 

average, as compared to studies without amendments.6 Moreover, 

approximately 40% of all amendments occur before the first study 

volunteer receives the first dose in the clinical trial.7

It is noteworthy that workflow solutions align with the 2016 

Good Clinical Practice (GCP) guideline from the International Con-

Parallel Approach

Source: goBalto, 2018

Figure 2. Sequential vs. parallel processes for new sites.

Sequential Process (Measured in weeks):

Parallel Process (Measured in weeks):

Cycle Time Comparisons

Source: Tufts Center for the Study of Drug Development, 2017

Figure 1. Average cycle time comparison (in weeks).
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ference on Harmo-

n iz a t io n  [ I CH - GCP 

E(6)R2)], which calls 

for a heavy empha-

sis on quality from 

the beginning of a 

study, and extending 

it throughout the life 

cycle. 8 Specif ical ly, 

the  gu ide l ine  has 

an  en t i re  s ec t ion 

dedicated to quality 

management, which 

states that to achieve 

q u a l i t y ,  e f f i c i e n t 

tools are essential 

for proper data col-

lection and decision-

making (see box on 

page 11).

This regulatory in-

put and the impact of 

workflow-based tools are driving significant improvements to how 

study progress is often tracked, namely Excel spreadsheets, Word 

documents, and PDFs that generally are department-specific and lack 

access to upstream and downstream information. As a result, reliable 

metrics are usually difficult to calculate, and stakeholders cannot easily 

track costs or study status, or make improvements.

Working in parallel

Taking the steps to improve data collection from study start-up ac-

tivities means figuring the best way to maximize the impact of work-

flows. Certainly, implementing workflows drives efficiencies by auto-

mating manual processes, but significant reductions in timelines and 

cost require more—they require changing the underlying processes. 

For starters, this may involve switching to working in parallel, instead 

of continuing with the traditional sequential method of study conduct. 

In particular, working to evaluate sites, then selecting and activating 

them, are activities that can take place in parallel.

The parallel approach has become somewhat of a battle cry in 

recent years, as industries from computer science to manufacturing 

to chemical synthesis have adopted it to shorten timelines. A simple 

Google search reveals a cadre of articles describing use of parallel 

technique dating back 20 years, but for the life sciences sector, it is a 

fairly new endeavor. A 2004 article in Applied Clinical Trials comments 

on the then-growing use of electronic data capture (EDC), which would 

change the trial process from a series of sequential tasks to a parallel 

process, enabling continual review of data to improve data quality.9 

Other articles describe conducting Phase I and Phase II trials in parallel 

to evaluate the safety and efficacy of combination dose levels simulta-

neously, to more quickly select the optimal combination dose.10

What role does a parallel technique play in creating a better study 

start-up experience? A system that will help identify high-quality sites 

that are most likely to meet enrollment targets and ensure adherence 

to GCP is one area. Research suggests that for site identification, there 

is no single source of data used to find the right sites, and the ap-

proaches are not evidence-based. Consequently, it is hardly surprising 

that 11% of selected sites are never activated, a statistic that has not 

changed meaningfully in more than a decade.11

With the help of data analytics, sponsors and contract research 

organizations (CROs) can do more than identify the best sites. They 

can activate them quickly, allowing them to start patient recruitment 

activities, while continuing to identify sites in parallel.

The need for parallel processes is evident. A survey conducted in 

2017 by the Tufts CSDD, with 591 respondents, found that average 

cycle time for study start-up is quite lengthy, averaging more than 

36 weeks (~ 8.4 months) for new sites and 26 weeks (~6 months) for 

existing ones (see Figure 1 on page 12).10 This timeframe poses chal-

lenges. In particular, with a sequential approach, the “Sites Selected” 

list is typically finalized months before any sites are activated. And 

for sites that have identified patients as part of the feasibility process, 

expecting those patients to wait months to enroll is a poor manage-

ment strategy.

A parallel approach allows those sites that have already completed 

a confidentiality disclosure agreement, and are ready to recruit and en-

roll, to actually do so. Using a system to collect and analyze study start-

up data, this approach can enable site feasibility and activation to take 

place in parallel. This also can help ensure that patients can be found 

and enrolled much closer to release of the investigational product to 

the site (see Figure 2 on page 12).

A systems approach

The clinical trials sector has invested heavily in recent years in cloud-

based tools for study execution, such as EDC, clinical trial management 

Workflow System

Source: goBalto, 2018

Figure 3. An end-to-end system using data analytics and workflows, under a parallel model.
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system (CTMS), risk-based monitoring initiatives, interactive response 

technology, and more. As a result, there are more opportunities for 

parallel operations associated with these established solutions, given 

the existence of metrics-related data and good cost information, unlike 

the vague cost landscape that has typified study start-up.

Part of the challenge in improving operations stems from the fact 

that until recently, there have been no systems to enter study start-

up performance data, so it has been quite difficult for companies 

to perform a data-driven analysis to identify high-quality sites most 

likely to meet enrollment targets. Study start-up workflow systems 

with open application program interfaces (APIs) can exchange data 

from tools such as EDC, CTMS, and others, allowing data to flow 

among them. This enables stakeholders, including sites, to enter 

data that can eventually be used for performance analysis. With 

the help of these systems, a sponsor or CRO can identify sites, and 

continue identifying them until analytics indicate with 90%–95% 

probability that they will meet the enrollment target. As discussed, 

those sites that are ready to activate can do so. This creates an envi-

ronment in which sites can compete to be selected and compete to 

reach enrollment targets.

Figure 3 (see facing page) depicts how this end-to-end workflow 

system works, using a parallel model.

This analytical approach is more exacting than defaulting to arbi-

trary milestones based on sequential methods that not only lack the 

data to find the best sites, but also cannot indicate when sponsors 

or CROs should stop identifying sites. There are available databases 

of site information, but those data do not necessarily lead to use of 

parallel process. A better approach for stakeholders looking to start 

a study is to review the protocol, and then use a parallel-based sys-

temic approach to generate data and metadata specific to that study.

Better understanding of costs

With nearly half of clinical trial costs unaccounted for, including 

known administrative costs, and much of those linked to study start-

up, it is telling that the industry is finally moving toward identifying 

those costs with the help of purpose-built tools that can determine, 

with a high degree of accuracy, when it is time to stop identifying 

sites. The vast wealth of data that reside in technologies designed 

for study execution, such as EDC, CTMS, and more, can be integrated 

with workflow-driven solutions for study start-up, allowing stakehold-

ers to gain insight at a granular level into how a study process is un-

folding and the associated costs.

The parallel method, using data and applying data analytics, could 

possibly shave up to two months from the timeline. This change in ap-

proach will continue to highlight how improving the study start-up pro-

cess is a great opportunity, yielding a major impact on quality, timeline, 

and overall cost of clinical trials.
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RISK-BASED 

MONITORING

Weighing the Benefits of 
RBM Implementation

Abby Abraham, Ranjeet Gutte

A
pproaches centered around risk-based monitoring 

(RBM) have become widely accepted in the clinical 

trials industry. Key milestones include the amend-

ment to ICH-E6(R2) guidelines on Nov. 9, 20161 and the 

adoption of the same by regulatory agencies in various re-

gions—Europe (European Medicines Agency) and Canada 

(Health Canada).2 Other countries, including Japan and 

Australia, are expected to follow suit. The FDA has also 

indicated its encouragement of the new model through its 

guidance document issued in March 2018.3 

In general, large organizations—sponsors and con-

tract research organizations (CROs)—have begun imple-

menting risk-based approaches to monitoring. It is fath-

omable that since large companies command a greater 

share of drug development and outsourcing of clinical 

studies, the necessity to initiate and adopt new strate-

gies and innovative models is a strategic imperative for 

them. 

In contrast, due to limited financial and operational 

resources, smaller organizations face multiple chal-

lenges when adapting to rapid industry changes. Pro-

cess modification, reengineering SOPs, and operational 

change management can be daunting. Moreover, the de-

velopment of new technologies requires upfront capital 

expenditure, which is risky when the model is evolving. 

All of these factors contribute to the slower adoption of 

RBM in smaller organizations. 

However, the need to comply with regulatory require-

ments leaves little room for companies to delay imple-

mentation of ICH E6(R2). Hence, organizational readiness 

is important when such a time comes into effect. This 

case study seeks to share the experience of a sponsor 

organization that decided to utilize RBM in a limited, but 

effective manner.

A global mid-sized biopharmaceutical sponsor de-

veloped a promising anti-infective drug into a Phase II 

trial. In 2016-2017, the sponsor conducted a global study, 

spanning 40 sites across seven countries and several 

continents, including North America, Europe, and Africa. 

The sponsor team believed in RBM and the potential 

benefits of that approach, but was not in a position to 

fully implement RBM for a variety of reasons, including a 

reliance on the processes and procedures established by 

the CRO. Since RBM was in its nascent stages at that time, 

and the industry had not fully understood the impact, the 

sponsor utilized RBM in a limited manner, albeit with clear 

expectations and expected benefits.

Given the importance of the clinical study and its 

potential impact on business strategy and growth, the 

sponsor’s primary focus was to ensure that the trial con-

formed to the highest standards. Hence, monitoring the 

overall study from a risk and quality perspective was the 

key objective of adopting RBM.

Risk planning

Given the limited scope of the exercise, a simple yet ob-

jective risk-planning process was performed by the clini-

cal operations and medical monitor from the sponsor 

team in consultation with a subject matter expert (SME).

For the global mid-sized sponsor, risks that could 

significantly affect the outcome of the study conduct 

were considered. Key performance indicators (KPIs) and 

key risk indicators (KRIs) were developed to objectively 

monitor the data in an efficient manner on a regular ba-

sis. The RBM SME facilitated and advised the risk-identi-

fication process, and developed the risk-assessment and 

monitoring framework. 

Acuity Analytics—an integrated data analytics and 

RBM enablement platform—was utilized for developing 

data visualization and custom analytics for monitor-

Case study demonstrates how one global mid-sized                                                               
sponsor is testing the RBM waters.
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ing the KPIs, KRIs and spe-

cific critical data. The custom 

dashboards and analy t ics 

were designed in alignment 

with the sponsor’s specif ic 

needs. Data sources included 

an electronic data capture 

(EDC) system and the CRO’s 

cl in ical t r ia l  management 

system (CTMS). These were 

integrated with the Acuity 

Analytics platform. Data from 

the EDC and CTMS were re-

freshed every 24 hours and 

once a week, respectively.

Study start-up

During the star t-up phase 

of the study, the team se-

lec ted three key  p er fo r-

mance indicators to monitor 

the progress of study setup 

at the sites. These included:

• Site selection to site initiation visits at different stages

• Essential site document finalization and approval

• Site contract finalization and execution

Validated clinical operations dashboards from the platform’s data 

visualization library were used to understand the delay points at vari-

ous process operational touch points with sites during study start-

up. Delays (at the site, CRO, or sponsor level) were monitored so 

that proactive and timely intervention could be taken. The sponsor’s 

operations team and central monitor performed periodic reviews. 

Outputs were shared with different stakeholders, and timely action 

was taken on a regular basis.

Figures 1-3 (see above and page 18) depict a few of the opera-

tional dashboards utilized.

Study execution phase

From the risk-planning process, six KRIs were developed and used 

during the active phase of the study. Validated dashboards from the 

Acuity Clinical Insights library, along with analytics related to efficacy 

endpoints were aligned to the sponsor’s needs. The following are the 

KRIs and critical data points that were developed:

• Adverse event (AE) rate

• Missing clinically acquired bacterial pneumonia (CABP) data points

Regulatory Document Turnaround

Source: Abraham

Figure 1. Operational dashboard utilizing turnaround time of regulatory documents.

Site comparison

Source: Abraham

Figure 2. Essential documents readiness for investigational product release.
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• Missing eligibility (specific) data

• Potentially ineligible subjects 

utilizing surrogate data points

• Pharmacokinetic (PK) sam-

pling deviations

• Major protocol deviations

Figures 4-6 (see below and facing 

page) depict a few of the dashboards 

utilized for the central monitor’s review.

A central monitoring plan was cre-

ated during the initial phase of the 

study. The central monitor reviewed 

the KRI and critical data dashboards 

at frequent inter vals (ever y four 

weeks) as per the central monitoring 

plan. The outputs were shared with 

the sponsor on a regular and timely 

manner. For certain types of com-

plex data review that are prone to 

human error, custom algorithms were 

utilized to automate initial identifica-

tion of issues. This was specifically 

applied for detecting potential eligibil-

ity violations and non-congruence of 

CABP symptoms in subjects as per 

the study protocol. In the event of 

specific issues, trends, or patterns, 

more frequent reviews were per-

formed. The outcome of the review 

was also recorded in a data-driven 

approach as per the criteria below.

Presence or absence 

of critical data

• Potential eligibility violations

• Missing CABP symptoms value

• Missing eligibility data

Extent of deviation from mean

• AE per subject

• PK sampling compliance

• Protocol deviation

Subsequently, the recorded outcomes from central monitoring 

were fed into a site-risk assessment model designed for Acuity’s 

Decision Factory. The model included the risk thresholds and risk 

categorization identified in Table 1 (see page 20).

Additionally, the number of subjects enrolled at the site was fac-

tored into the model. The assumption is that more subjects at a site 

are directly proportional to increased operational and scientific work-

load for the site study teams and, therefore, higher error rates. If such 

a scenario occurs, the impact on the safety of subjects at the site and 

scientific outcomes can jeopardize the overall study outcome. Need-

less to mention, additional operational and financial resources are re-

quired to bolster quality control and monitoring efforts. Hence, it was 

deemed fit to factor this into the risk-assessment model.

Results

Since this was a short study, the RBM approach to monitoring was 

conducted over a period of 11 months. The start-up phase was 

monitored for four months, and the active recruitment and follow-up 

phases spanned more than six months. The study was successfully 

executed as per the originally planned timeframe.

The three KPIs were reviewed using relevant data visualizations. Fig-

ures 1 and 2 illustrate some of the data visualizations that were utilized.

Continuous monitoring of study start-up delays were performed 

by the sponsor’s operations team that enabled it to review process 

Potential Ineligibility

Source: Abraham

Figure 3. Subject inclusion dashboard.

Adverse Event Rate

Source: Abraham

Figure 4. Adverse event reporting data by site.
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delays at the site and enhance gov-

ernance of the CRO that managed 

the conduct of activities at the sites.

The six KPIs were reviewed using 

relevant data visualizations. Figures 

3 to 5 illustrate some of the data 

visualizations that were used for re-

view by central monitors.

After the review by central moni-

tors against the central monitoring 

plan, the review outcomes were re-

corded in the site-risk assessment 

framework and factored in the sub-

ject load at the site, as depicted in 

Figure 6. The time-to-date, site-risk 

assessment was performed over 

the duration of central monitoring 

by comparing from the baseline 

to understand progress over a pe-

riod. The team used a normal data 

distribution test to segregate sites 

that had significant increase and de-

crease of risks from baseline. Key 

outcomes of the analysis were:

• Initially, 27% of sites (eight sites) were identified as high, 

45% (15 sites) as medium, and 28% (nine sites) with low-

risk propensity. At the end of implementation, there was 

an overall reduction of risk propensity at sites. About 63% 

of the sites reduced in risk propensity from baseline.

• Two sites (6.25%)—categorized as high risk at baseline—contin-

ued to remain high risk until the last central monitor review cycle. 

• Five sites (15.65%) from the high-risk category 

were downgraded to medium or low risk.

• The KRIs that contributed to signifi-

cant change from baseline were:

        o Missing eligibility (21%)

        o Missing CABP values (21%)

• Outputs from risk assessment were utilized for assigning re-

sources for co-monitoring visits and quality monitoring visits. 

The sites were selected on a more objective basis than on 

purely subject recruitment reasons or issue escalations.

Conclusion

This study had limited scope to implement RBM. However, this ex-

ercise proved to be a precursor for future clinical studies, and the 

observed significant benefits. The operational benefits included:

• Data visualization and custom analyt-

ics helped in central data monitoring.

• Data visualizations afforded an intuitive and significant effi-

ciency in data review. The data review process time frame was 

reduced by about 45% from the first data review process.

• The site-risk assessment approach was objective and 

driven by data. The congruence of the model to ground 

PK Sampling Deviations

Source: Abraham

Figure 5. Identifying the extent of deviation from timeline.
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Risk-Scoring Prediction

Source: Abraham

Figure 6. Review outcomes recorded in the site-risk assessment 
framework and factored in the subject load at the site.
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realities observed by site monitors was validated by seek-

ing inputs from the sponsor’s clinical operations team.

• The approach gave impetus to formally adopt 

and conduct risk-based approaches to monitor-

ing in future studies in a scalable manner.

Stakeholders from this exercise also learned certain lessons. To a 

great extent, this could not have been incorporated, as the expecta-

tion was to keep it light from an execution perspective. 

• Laboratory data transfers into EDC need to be 

more frequent to enable better and close to real-

time central data review of subject data.

• Ensuring a formalized and more comprehensive risk-

planning approach so that other cross-functional in-

puts, as well as risks, can be captured.

• Though feedback of central monitoring was utilized for 

downstream action, a formalized risk governance pro-

cess would aid in changing and reprioritizing KRIs during 

the course of the study execution. This would also entail 

iterating the risk plan during the course of the study. 

Understandably, operational leaders often enquire about the busi-

ness or financial benefits, which are as follows: 

• The total cost of implementation was about 0.6% of the to-

tal clinical budget. This incremental expense in the over-

all scheme of study conduct expenditure and the stakes 

involved in the molecule’s clinical development was well 

justified. There were no critical findings from quality assur-

ance audits. No significant findings that affected safety, sci-

entific, or quality outcomes of the study were observed. 

• The success of this exercise gave impetus to the operational 

team and leadership to pursue risk-based approaches to moni-

toring in future studies. It is now an integral strategy of clinical 

operations conduct of studies through collaborating CROs.

In summary, this is a good case in point of how small and mid-

sized organizations can implement risk-based approaches to moni-

toring. The baby steps taken in a pilot study, along with an expert’s 

help, represent a plausible way to get hands-on understanding of 

the nuances of execution as well as foresee challenges when RBM 

requires implementation in a scalable manner on more studies. It 

helps in formulating the right interventions for adoption and change 

management between dif ferent stakeholders earlier on, when 

organizational processes and SOPs need modification. Utilization 

of technology will be key and could level the playing field between 

large and small organizations. Research organizations can overcome 

apprehensions about investing in comprehensive enablement tech-

nology by procuring easy-to-use, smart, and customizable innovative 

technologies on a study-to-study basis. This can be a quick-and-easy 

starting point before pursuing a strategic roadmap.
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Risk Thresholds and Categorization

Source: Abraham

Table 1. Recorded central monitoring outcomes from a site-risk assessment model.

SERIAL 

NO.

NAME OF KEY RISK 

INDICATOR (KRI)

HIGH-RISK CRITERIA 

RISK SCORE  (3)

MEDIUM-RISK CRITERIA 

RISK SCORE (2)

LOW-RISK CRITERIA 

RISK SCORE (1)

1. AE/Subject

Up to 40% higher than mean 

AE/subject OR 60% lower 

than mean AE/subject

Not applicable
From <60% to 40% 

of AE/subject

2. Missing CABP Any single missing CABP value Not applicable Not applicable

3. Missing eligibility
Any single missing 

eligibility criteria
Not applicable Not applicable

4. Potentially ineligible Any single ineligibility Not applicable Not applicable

5. PK deviations >40% from mean PK deviation
Within 40% from mean 

PK deviation

< 40% from mean 

PK deviation

6. Protocol deviations
>30% from mean 

protocol deviation

Within 30% from mean 

protocol deviation

<30% from mean 

protocol deviation
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A CLOSING THOUGHT

1. Data- and technology-enabled patient dis-

covery and recruiting. Patient recruitment has 

been conducted in the same way for years now. 

First, we ask the research sites to identify appro-

priate patients, then we fill in the gaps with media. 

While we have made some headway in moving 

toward more effective social and digital advertis-

ing, recruitment is still largely “push” marketing. 

That’s been changing over the last three years 

as companies like Circuit Clinical and Deep6 AI 

begin to utilize artificial intelligence and natural 

language processing to “crawl” medical records 

to find patients for trials. Not only is this a smarter 

way to find qualified patients for existing stud-

ies, it may pave a pathway for discovering whole 

cohorts of patients before a trial is even designed.

2. Seamless patient “CRM” and retention 

management. With new access to programmatic 

browsing behavior, we are beginning to see the 

advent of data-driven retention and adherence 

solutions. Using individual-level targeted insights 

and trigger-based digital media, researchers and 

payers are more empowered to manage patient 

needs more proactively. For example, we can 

now assess a risk for dropout score for patients in 

trials that require rescue medications by watching 

online signals that expose when a patient may 

be experiencing early warning signs of an event 

(relapsed, refractory episode, AE, etc.)

3. Incorporation of real-world data into trial 

protocols. The more we see the advancement of 

digital biomarkers from social media, wearables, 

electronic health records (EHRs), and smart-

phones, the more we can begin to include real-

world data in our protocol design and not just as 

“ancillary” or anecdotal information. There has 

been huge focus lately on tracking social deter-

minants of health, for example, and Stanford has 

recently outlined its 400,000-person Apple Watch 

heart rate study. The impact of this could be enor-

mous when you consider that right now, we only 

seek “perfect patients” for our trials, rendering 

many drugs potentially less safe or effective for 

those in demographics (age, race, gender) that 

the study was not designed for.  

4. Virtual trials are the future. It is safe to 

say virtual trials are moving out of the proof-

of-concept space into the full-implementation 

space. There was an interesting panel at CNS that 

examined all of the different virtual trial models 

at play. While there was no shortage of debate 

about what makes a trial ideal for a virtual model 

(heavy PK sampling need not apply!), it was clear 

that virtual trials are here to stay. Leaders in this 

space include Science37, Medable, Thread, and 

Medidata—each bringing something unique. In-

novations include technology platforms that allow 

trials that operate via a single virtual meta-site, to 

telemedicine, and even in-home monitoring via 

BYOD (bring your own device). These companies 

are not alone—most of the top five CROs are 

working on virtual trial operations as well.  

5. Integrated research organizations usher 

in the clinical-research-as-a-care-option age. 

While CRAACO has been a theme over the last 

few years, ACOs and ICOs are starting to imple-

ment frameworks within large healthcare systems 

that aim to bridge clinical research with clinical 

care. Javara, out of Winston-Salem, NC, recently 

announced a partnership with Wake Forest Bap-

tist Medical Center, with the goal of marrying 

comprehensive clinical research services with 

population health initiatives. As the industry con-

tinues its shift from fee-for-service to outcomes-

driven, value-oriented care, this is a logical next 

step and one to keep an eye on.

T
oward the end of last year, the life sciences industry was immersed in chatter 

about the new and the “what’s next,” picking out key trends that will define 2019. 

It’s a great time to get ahead of the game, but also to separate the hype from 

reality. Here are the five transformation trends with regard to clinical trials that I’m 

watching right now.

Five Trends in Clinical Trials We’ll See in 2019

Right now, we 

only seek “perfect 

patients” for our trials, 

rendering many drugs 

potentially less safe or 

effective for those in 

demographics the study 

was not designed for. 

Angela Radcliffe

R&D Practice Lead, Life Science 

Capgemini Invent 
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