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Industry Standard Research recently ranked  

DataLabs EDC, “highest in user satisfaction”. 
 

That’s a bold statement, when you consider who our competition is. But at Perceptive Informatics, 

this ranking comes as no surprise to us. We are always striving to streamline process and find 

efficiencies to create cleaner, more accurate data. It’s what we do best. And, it’s no wonder  

that 15 of the top global pharmaceutical companies choose DataLabs EDC as their solution. 

Proving it is possible to be smart, and user friendly, all at the same time.

Discover what many of the best pharmaceutical companies already know.

Visit: Perceptive.com or email: info@perceptive.com

DataLabs  EDC FROM A PAREXEL®  

COMPANY

#1

®
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Too busy to atend a course? Our newly-released GCP 
eLearning course may be your solution!

Barnett’s On-Demand GCP Refresher Training

Good Clinical Practice for Clinical Trials:
A scenario-based practical GCP application on-demand course

Key Features include:

•   Comprehensive *C) GCP E� coverage as well as top ėndings 

from FDA and EMA

•   Focus on practical application of GCP principles and 

application-based activities

•   Glossary of terms, bookmarking tool, ongoing scenario-based 

“knowledge checks” and post-course exam

•   *ncludes a #arneĨ Certiėcate of 5raining that can be easily printed

•   Applicable for global clinical research professionals

BARNETTEDUCATIONAL
SERVICES

Leverage Barnett’s industry leading training content and resources 

to maintain your mandatory training requirements.

Learn more at BarnettInternational.com

Customized versions available for 

company-speciėc teams, including 

regional adaptation and SOP 

inclusion� Contact #arneĨ today at 
+1 215.413.2471 to learn more!
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designs, init iates, manages, 
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to  s t ra teg i c  and  t a c t i c a l 
challenges within the tightly 
regulated, highly competitive 
pharma ceutical e nvironment.
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disease management practices.
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Incorporating imaging analytics 

can improve the quality of work and 

minimize unexpected delays.
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26 Patient-First approach 
to Improve oncology 
Clinical Trials
Linda Strause

Ethical issues pertaining to subjects facing life-threatening 
disease—a personal account. Understanding the reality that 
comes when one is faced with a life-threatening disease and 
understanding how hope, the unfailing feeling and expecta-
tion that tomorrow will be better, challenges autonomous 
decision-making and explains why only 3% to 5% of cancer 
patients participate in clinical trials.
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Trials without  
tribulations.

Myoderm is a global leader in sourcing commercial drugs for clinical trials. We know  

that no two trials are the same, so we scour the world for optimal, innovative solutions  

for our clients’ needs. We can even provide a turnkey service for sourcing, warehousing,  

and distributing rescue, concomitant, and standard-of-care therapies directly to  

clinical sites. That’s why we’re the choice of seven of the world’s top 10 pharmaceutical 

companies. Put us to the test. You will not be disappointed. 

To learn more visit myoderm.com

Our comparator drug sourcing  
solutions are simply unmatched.  

Offices in USA & UK

©2013 Myoderm. All rights reserved.
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SDV Coverage in Light of FDA Guidance
Trending indicates a steady movement in the direction of risk-based monitoring, 

although progress has been relatively modest to date. The anticipated inflection 

point has not materialized yet following the 2011 FDA and EMA endorsements, 

at least from the perspective of SDV coverage. Go to http://bit.ly/WDttM1 for 

more information.

W
henever implementing data 

analysis, it is important to first 

define research objectives; es-

tablishing clearly defined research ob-

jectives not only save study teams time, 

but also allow teams to implement mean-

ingful business and clinical trial perfor-

mance strategies. The objectives of the 

performance assessment are to iden-

tify underperforming sites and uncover 

strategies that outperforming sites were 

implementing to maximize the success 

of enrollment activities across all sites.

It is important to understand factors 

that affect site performance other than 

screening patients. What factors are 

causing sites in the outperforming re-

gion to perform well? Which factors are 

causing sites in the underperforming 

region to perform poorly? Is outperfor-

mance associated with medical chart 

reviews? Familiarity with the protocol’s 

inclusion/exclusion criteria? Is under-

performance a result of a lack of train-

ing? Site/CRO staff turnover? Is site 

budget a factor? Simply ignoring the 

notion that no other factors have any in-

fluence on site enrollment performance 

to outperform/underperform is a dan-

gerous assumption to make. 

An effective method involves in-depth 

focus groups and individual interview 

research with study sites and CRAs, and 

correspondingly, surveying study sites 

in order to quantify and verify factors 

affecting outperformance/underperfor-

mance. The study team can leverage 

research findings to influence underper-

forming sites to perform more optimally, 

and average sites to outperform.

Moe Alsumidaie, MBA, MSF, is President 

and Chief Scientific Officer at Annex 

Clinical, www.annexclinical.com.

Editor’s Note: The full text of this 

article is available in the Noteworthy 

section of our home page.

N o t E w o r t h y

Go to:

appliedclinicaltrialsonline.com 

to read these exclusive stories 

and other featured content.

Social Education
Do you lack the time, energy, or 

access to figure out how social 

media can be used effectively? 

The editors of Applied Clinical 

Trials have announced a new 

webcast: “The Why and How 

of Social Media for Clinical Trial 

Professionals.” To find out more 

and register for this free webcast 

visit www.appliedclinicaltrialson-

line.com/socialmedia.

Focused eNewsletters 
This month, the following special 

edition eNewsletters will provide 

news, articles, and information 

for clinical trials: 3/14, Regulatory 

Update; 3/21, New Products 

and Services and 3/28, Central 

Nervous System Trials. To sub-

scribe visit http://bit.ly/NBvcNx.

Videos
New videos on our homepage 

include an interview with Linda 

Strause, on why she wrote this 

month’s peer-reviewed article on 

oncology trials; observations on 

Transparency Life Sciences crowd-

sourced protocol; and salary info.
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FOCUS. 

DETERMINATION. 

ENDURANCE. 

T e f ght against cancer isn’t an easy one. To win, it takes a global partner that
can provide operational excellence, scientif c expertise and innovation. T ese are 
the elements of success, and PPD delivers them to clients every day. With more 
than 27 years of experience in hematology and oncology, clients can count on
PPD as their partner in the f ght to help patients worldwide. 

Learn more at www.ppdi.com/oncology.

© 2013 Pharmaceutical Product Development, LLC. All rights reserved.
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News

T
he long wait is finally over for much-

anticipated regulations governing 

disclosure of pharmaceutical com-

pany payments to physicians, and on the 

rights of patients to protect access to 

their personal health information (PHI). 

The “Sunshine” rule, issued February 

1, 2013 by the Centers for Medicare and 

Medicaid Services (CMS), promotes 

transparency in the healthcare market 

to prevent undue industry influence on 

prescribing and medical research; the 

privacy rule similarly aims to build pub-

lic confidence in the nation’s healthcare 

system by limiting unauthorized use of 

patient medical records, including those 

useful in biomedical research. 

The physician payment disclosure 

program was enacted as part of the Af-

fordable Care Act of 2010 to establish 

a system for tracking financial rela-

tionships that could create conflicts 

of interest between drug and device 

makers and physicians and teaching 

hospitals. The final rule sets timeframes 

and specifics for manufacturers to file 

information with CMS on payments and 

“transfers of value” to “covered recipi-

ents”—doctors and teaching hospitals. 

Disclosure covers research activities, 

consulting fees, gifts, meals, travel costs 

and speaking fees, plus ownership and 

investment interests of a doctor and his 

family in an “applicable manufacturer.” 

Physicians protested that inflated fi-

nancial numbers will taint often valid 

activities, and HHS gave them an extra 

15 days, in addition to an initial 45 days, 

to review and challenge industry data 

before it is posted on the public website. 

Questions were raised during the 

lengthy rule-writing process about the 

need and wisdom of reporting payments 

to physicians for conducting research, 

with a specific focus on the potential for 

double counting payments made to in-

vestigators at research institutions. The 

final rule permits sponsors to file one 

report on a payment to a research orga-

nization to clarify that not all the money 

goes to an individual investigator. HHS 

also confirms it will delay posting pay-

ment information related to preapproval 

trials until after market approval to 

prevent premature disclosure of confi-

dential research. That delay, however, 

does not apply to studies for new indica-

tions of an approved therapy. And the 

final rule specifies that sponsors have 

to report payments to investigators via 

contract research organizations or site 

management organizations to prevent 

using contractors to skirt disclosure. 

It remains to be seen if “Sunshine” 

discourages physicians from serving 

as investigators in commercial clinical 

trials. To avoid disputes over financial fil-

ings and inadvertent embarrassment of 

investigators, many pharma companies 

are establishing electronic “aggregate 

spend” tracking systems that permit 

them to share and confirm payment 

data with physicians prior to CMS filing. 

All parties appreciate CMS’ go-slow ap-

proach in launching the much-delayed 

program:  manufacturers have until 

August 2013 to start official collection 

of payment data for five months of this 

year. That will be submitted next March 

(2014) for posting in September, and in 

annual reports thereafter. CMS indicates 

it will post research payment data sepa-

rately, to be clarified in further guidance. 

Protecting privacy
Another important federal policy sets 

requirements for hospitals, providers, 

and health plans to ensure that they and 

their “business partners” (service com-

panies and data management firms) 

prevent unauthorized access to patient 

PHI. The premise is that strong privacy 

protections and stiffer penalties for se-

curity “breaches” will build public sup-

port for electronic health records and 

data transmission activities designed to 

improve health and lower costs. 

Congress enacted legislation in 2009 

to clarify and close loopholes in the 

privacy rule of the Health Insurance Por-

tability and Accountability Act (HIPAA) 

of 1996, and a final rule issued in January 

2013 set new limits on the use of PHI for 

commercial and marketing purposes and 

addresses questions about using data 

for biomedical research. A key provision 

clarifies that providers and plans cannot 

sell patient information for marketing or 

fundraising purposes without consent. 

Important for research sponsors, the 

new rule permits compound research 

authorizations—i.e., an initial consent 

to use PHI could apply to a clinical 

study as well as to specimen collec-

tion for a central repository. HHS also 

says that authorizations for research 

studies no longer have to be “study 

specific” provided a consent document 

“adequately describes” how the PHI 

will be used in future research. These 

provisions should reduce paperwork 

for clinical sites collecting consent 

from study subjects. But such research 

authorization “has to be reasonable for 

a patient to understand,” explains attor-

ney Patricia Calhoun of CarltonFields. 

She anticipates further discussion and 

litigation about just what is “reason-

able,” but considers the compound 

authorization language “a huge win” for 

the research community. 

—Jill Wechsler

New Disclosure, Privacy Rules Challenge 
Biomedical Research Operations

V i e w  f r o m  w a s h i n g t o n
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News

I
ncreasingly strict regulatory controls 

governing clinical research pose a 

severe threat to the development of 

new cancer medicines for children, and 

may jeopardize recent improvements in 

survival, according to a special edition 

of Lancet Oncology.

The publication was designed to 

coincide with a meeting in Brussels, Bel-

gium, on February 20, 2013 about how to 

enhance and optimize pediatric clinical 

research through the EU Clinical Trials 

Regulation. The event was hosted by Gle-

nis Willmott, Member of the European 

Parliament (MEP) and EP Rapporteur of 

the European Union Clinical Trials Reg-

ulation proposal, and was organized in 

collaboration with the European Society 

for Pediatric Oncology (SIOP Europe).

“In high-income countries, we have 

nearly reached optimization of pres-

ent anticancer treatments,” said Kathy 

Pritchard-Jones, Professor from the 

Institute of Child Health, University 

College London, UK. “New regulatory 

approval and research strategies are ur-

gently needed to speed the development 

of new, effective, and safer treatments for 

children with cancer if we are to continue 

to improve the cure rate, reduce toxicity 

compared to existing treatments, and 

minimize side effects in later life.”

In recent years, clinical trials in chil-

dren have been carried out largely to 

meet regulatory requirements, and have 

been driven by the pharmaceutical in-

dustry rather than pediatric oncology ex-

perts who understand the unmet clinical 

needs of children and young people with 

cancer, according to the Lancet Oncology 

authors. The trend for industry to drive 

the development of clinical research 

plans contrasts with the need for broad 

research and development partnerships 

that can deal with complex biology and 

drug development, they noted.

“Fostering open collaborations with 

many groups from industry, regula-

tory bodies, academia, governments, 

and patient advocacy will be crucial to 

speeding up drug development,” said 

co-author Gilles Vassal, a Professor 

at Institut Gustave Roussy, Paris-Sud 

University, France. “The key is precom-

petitive collaboration that benefits all 

stakeholders, ensuring broad access to 

the results.”

Although more children and young 

people in high-income countries are 

surviving cancer than ever before, can-

cer remains the leading cause of death 

from disease in children aged one to 15, 

and more than 5,000 children still lose 

their lives to cancer every year in these 

regions. Increased participation in in-

ternational, collaborative clinical trials 

has helped to raise survival from 30% to 

80% over the last 50 years.

“But an increasingly complex and 

strict regulatory environment for clini-

cal research and data sharing is limit-

ing children’s access to early-phase 

clinical trials and delaying the develop-

ment of new drugs,” explained Richard 

Sullivan, Professor of Cancer Policy 

and Global Health at King’s College 

London. “For example, the implementa-

tion of the EU Clinical Trials Directive, 

in 2004, has almost quadrupled costs, 

led to substantial delays, and even the 

discontinuation of trials.”

Other factors leading to longer clini-

cal development include the complex 

nature of the biology underlying child-

hood cancers, the difficulty of identify-

ing targets suitable for drug treatment, 

a lack of long-term sustainable funding 

for research and development, particu-

larly outside the United States, and little 

economic incentive for pharmaceutical 

companies to develop anticancer drugs 

adapted for children, the authors noted.

To fast-track the most relevant and 

new medicines for childhood cancers will 

require a renewed focus on the potential 

role of adult cancer drugs in children, as 

well as methods and clinical trial design 

that aim to more rapidly predict the opti-

mal (i.e., effective and safe) dose.

“New biology-driven approaches are 

needed, but this will only be achieved 

through increased international coop-

eration in clinical trials and sharing of 

research tissue samples and data,” com-

mented Pritchard-Jones. “This is neces-

sary as these diseases are already rare, 

and dividing patients into increasingly 

smaller biological subgroups might 

amount to just a handful of trial partici-

pants a year in each country.”

The introduction of less toxic and 

more targeted drugs necessitates 

a partnership between clinical and 

translational researchers, the pharma-

ceutical industry, drug regulators, and 

patients and their families, she said. 

More needs to be done to address the 

long-term consequences of cancer treat-

ment. Estimates suggest that one in 

1,000 adults in high-income countries 

are survivors of childhood cancer, and 

40% of these survivors experience ad-

verse effects throughout life. 

“These are serious issues that can 

have a real impact on a person’s quality 

of life,” stated Sullivan, “It is essential 

that academic programs and trial in-

vestigators ensure better follow-up of 

survivors to appropriately address the 

complications childhood cancer survi-

vors may experience in later life.”

 “If policy makers continue to fail to 

pay attention to this issue then in 10 

years…the infrastructure will not be in 

place to deal with what will have become 

the most common disease-related cause 

of death in childhood,” the authors stated.

 —Philip Ward

Cancer Experts Call for Major Research Changes
g l o b a l  n e w s
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News

D a t a  a n a ly s i s

T
he article “Patient-First Ap-

proach to Improve Oncology 

Clinical Trials,” written by Linda 

Strause starting on page 26 of this 

issue caused some internal debate 

among the Editorial Review Board. 

Although the article was ultimately 

accepted some reviewers questioned 

the tone of the article. A sample of the 

comments included:

•	 “Interpretation to this issue is fi-

nally left to the readers. There will 

definitely be a great debate that I 

can foresee stemming from this 

article.”

•	 “The article is highly opinionated—

much more than I’m used to seeing 

in ACT.  I don’t think this is bad 

in this case, but you might want to 

introduce it with some sort of edito-

rial note if you print.”

•	 “While the article is in essence an 

expression of personal opinion and 

not based on specific research de-

sign and outcomes, it is obviously 

authored by a professional who 

fully understands science, research 

ethics, clinical trial design, ratio-

nale, and implementation, as well 

as the very personal dimensions of 

decision-making when faced with 

life-threatening illness.”

We would like to know your opinion. 

Please send your comments to the Ed-

itor-in-Chief Lisa Henderson, lhender-

son@advanstar.com.

I
ndustry Standard Research (ISR) 

does a significant amount of re-

search in the area of sponsor/

CRO relationships. In the course of 

conducting this research, ISR devel-

oped a unique understanding of the 

process that sponsors go through to 

select a CRO and the criteria used to 

evaluate those invited to bid for a par-

ticular piece of work. One common 

observation from CROs is surpris-

ing: cost does not rise to the top of 

their list of selection drivers. In fact, 

across all phases of research, cost in-

variably shows up well down the list, 

behind therapeutic expertise, quality 

project managers, and prior relation-

ships. Where does this disconnect 

come from? 

Sponsors were then polled to shed 

some light on their side of the ques-

tion. In addition to asking what drives 

their selection, sponsors were asked to 

speak about the drivers of non-awards. 

What causes them to rule out a CRO? 

By a substantial margin, high cost 

is the leading response, lending cre-

dence to the notion that sponsors are 

perhaps more price sensitive in their 

selection process than they indicate 

in direct responses. This led to the 

conclusion that while cost is unlikely 

to win most bids for a service pro-

vider, it can certainly lose a bid.

—Industry Standard Research,

www.ISRreports.com.

Influence of Cost in the CRO Selection Process

EAB Reacts to Non-Traditional Article

f r o m  t h e  s t a f f

Source: ISR Reports’ “2013 Late Phase Market Overview and Outlook” report

Participants were asked: “what are the three top reasons why ser-
vice providers lose bids to work for your company?” and “what is 
the one main reason why service providers lose bids to work for your 
company?”(n=129)

74%

Top 3

Main reason

High cost

Lack of understanding of the trial outcomes

Lack of therapeutic experience

Lack of clinical development knowledge

Poor technology applications

Lack of global infrastructure

Lack of novel solutions

Lack of commercial knowledge

Lack of trial design expertise

39%

43%
15%

50%
12%

40%
10%

13%
8%

27%
7%

19%
5%

10%
3%

25%
2%
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To see more View from Brussels articles, visit 

appliedclinicaltrialsonline.com

View from Brussels

Peter O’Donnell

is a freelance journalist 

who specializes in 

European health 

affairs and is based in 

Brussels, Belgium.

Testing Times for 
Clinical Trials in Europe
European 
Commission’s 
proposed system faces 
scrutiny from three 
separate committees. 

B
e careful what you wish for” is 

a thought running through the 

minds of many people in the 

clinical trials community in 

Europe these days. There was wide re-

joicing when an energetic campaign to 

replace the European Union’s unloved 

2001 clinical trials rules persuaded the 

European Commission last year to pro-

pose a radical new system that looked 

as though it might simplify the cur-

rent procedures. But in the European 

Union, the commission only proposes. 

It is the EU legislative apparatus that 

disposes. And as the proposal makes 

its way through the arcane mecha-

nisms of the European Parliament and 

the council, it might be said that the 

radical new system envisaged by the 

commission decomposes.

In late February, the European 

Parliament took its first look at the 

draft legislation. Three committees 

are examining the text—and plenty of 

their members are already trying to 

pick big holes in the radical simplicity 

of the commission’s proposal.

The Health Committee has prin-

cipal responsibility for the subject, 

and it chose a UK socialist, Glenis 

Willmot, to lead the discussions. She 

has produced a report that damns the 

proposal with faint praise. A more 

streamlined approach may be alright 

in principle, her report suggests, but 

the commission has gone too far in 

trying to make it easier to conduct 

“

trials. “The well being of individual re-

search subjects must take precedence 

over all other interests, and therefore 

has to be emphasized more in this 

legislation,” her report offers, right at 

the start.

So at a stroke she seeks to reverse 

one of the key elements in the com-

mission’s proposal—the revolutionary 

concept of requiring each national au-

thority to deal rapidly in their own way 

with local matters, including the views 

of the Ethics Committee. This is cen-

tral to the commission’s approach, aim-

ing to relieve sponsors of the burden of 

winning agreement from multiple com-

mittees in numerous countries each 

time a trial reaches across borders. 

The commission has proposed 

this approach as a neat way of avoid-

ing the minefield of distinct national 

ethical reviews. But Willmot sees 

it as ducking the issue. For her it is 

not enough that trials should now 

be subject only—as the commission 

proposes—to “prior authorization,” 

with whatever national procedures 

are required for obtaining such autho-

rization. She wants to add an explicit 

provision requiring “prior approval by 

an ethics committee,” on the ground 

that this “is a necessary condition for 

any clinical trial.” And she wants a 

provision made for cooperation among 

member states on ethical issues and 

informed consent. In other words, she 

dismisses the commission’s attempt 

to cut through the Gordian Knot of 

diverse Ethics Committee views and 

approaches by relegating such discus-

sions to a purely national level, and 

leaving it out of the EU rules.

She is not indifferent to the prob-

lems. She recognizes that the current 

ethics review procedure “is a source 

of delays and fragmentation,” because 

it “varies greatly between member 

states, often with various bodies at 

national, regional, and local levels, and 

multiple procedures leading to diver-

gent assessments.” 

But in her view, a new rule that 

merely requires each national author-

ity to reach a view on all aspects of 

an application—scientific and ethi-

cal—could expose trials subjects to 

risks. So for Willmot, the rules should 

insist that member states “ensure the 

involvement of an independent ethics 

committee”—and she goes on to enu-

merate the appropriate composition, 

including healthcare professionals, 

lay persons, and patients or patient 

representatives. The solution, for Will-

mot, lies not in demanding that each 

national authority sort out its own ap-

proach and come up with its own view, 

but in more European discussion of 

ethics. “In the interests of European 

patients and public health, the proce-

dures and principles of ethical review 

should be better harmonized through 

the sharing of best practices between 

ethics committees.” The commission 

should be aiming to overcome the 

problems, not dodge them, she sug-

gests. It should “facilitate the coopera-

tion of ethics committees.”

Her views on the commission’s 

proposal also emphasize the need for 

tighter controls on sponsors—they 

“should be required to provide the 

rationale of the decision to withdraw 

an application,” to prevent them from 

“shopping around” for clinical trials 

authorizations —and for greater disclo-

sure. “Clinical trial data should not be 

considered commercially confidential 
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eClinical: Directions for 2013

T
echnology, sof tware solutions, 

and integrated data collection and 

automat ion—all encompassed 

under the broad term eClinical—

are familiar topics that Applied 

Clinical Trials regularly covers. Specifically, 

eClinical refers to clinical trial management 

systems (CTMS), clinical data management 

systems (CDMS), electronic data collection 

(EDC), interactive voice-response systems 

(IVRS or web-response for IWRS), and 

electronic pat ient repor ted outcomes 

(ePRO). Add to that the up-and-coming 

electronic trial master file (eTMF), clinical 

trial forecasting and budgeting, and portals 

or single sign-on/log-on technology and 

you have an area r i fe for integration, 

improvement, and efficiencies. 

eClinical landscape
The global eClinical solutions market was 

valued at $2.3 billion in 2011, according 

to Markets and Markets research. That 

number is projected to increase to $4.8 

bil l ion by 2017. C TMS dominates the 

market share with approximately 29%, and 

Markets and Markets attributes that to 

the tangible results of efficiencies and cost 

savings for the clinical trials process.

With the gathering of cl inical tr ial 

management data in a single and, more 

of ten than not , graphically presented 

solution, sponsors and CROs increasingly 

look toward furthering that knowledge 

through integration. What many in the 

industry discuss, and what you will learn 

in the following articles, is how service 

providers and CROs are advancing this 

integration process. One article tackles 

mobile and text messaging applications 

as a more f lexible way of communication 

del iver y to pat ients ,  a nd how t hat 

technology fits in the mix. 

Because of multiple vendors providing 

the different software solutions of ePRO, 

IVRS/IWRS, eTMF, etc., it has become 

problematic for sponsors to have a holistic 

view of their trial without going to different 

systems for the data. The same process 

could be said of the investigative sites, 

who more of ten than not use multiple 

systems from different sponsors to achieve 

the same task: tracking trial progress. 

Here again unif ication of the data, via 

integration as well as the ability to solve 

this problem with a single portal with a 

single sign-on/log-in capability is needed.

The eClinical solutions landscape can 

also be looked at by how the technology 

delivery is achieved. Those modes are 

l icensed enterprise (on-premise), web 

hosted (on-demand), and cloud-based. 

Each has its considerations for the sponsor, 

CRO, and site, and some of these articles 

also address the delivery aspect.

Clinical operations importance
As stated in the Markets and Markets 

report, and what is well known among 

cl in ica l t r ia ls professiona ls , is that 

clinical trial operations is one of the most 

resource - intensive areas in the drug 

development process. This is the main 

driver toward a more efficient process of 

collection, aggregation, and rationalization 

of data across data sources. Automation 

of these clinical tr ial associated tasks 

using IT tools to accelerate the process of 

Applied Clinical Trials Editors

eClinical Improvements

eClinical is undergoing integration, improvement, and 
efficiency upgrades.
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conducting trials minimizes waste, manual 

errors, paper, and duplicative processes to 

save time and costs and enhance quality.

And this is why we have a stable of 

peer-review and other art icles coming 

through the Applied Clinical Tr ial s 

website ,  appl iedcl in ica l t r ia lson l ine .

com and magazine. In the peer-review 

queue, articles on clinical trial design 

and automation, workf low automation, 

and improving clinical tr ial forecasts, 

have been submitted. For our webcasts, 

we currently have topics on integrating 

cloud-enabled clinical support systems, 

using digital signatures, and analytics. 

In addition, CBI, the conference division 

at Advanstar Communications Pharm/

Science Group features events throughout 

the year on eClinical topics, which Applied 

Clinical Trials attends and reports on.
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Using interactive response technology to avoid 
unblinding in randomized controlled trials.

Utilizing IRT
Stefan Duerr

tain kit numbers that can be linked to a 

specific material type.  

In IRT, blinded and unblinded reports 

are issued with the intent that they only 

be seen by the appropriate group. But 

mistakes happen, and it ’s important to 

guard against, for example, an unblinded 

pharmacy that receives information about 

a t reatment group or mater ia l t ypes. 

Faxes pose an especially big risk of un-

blinding, because you never know who’s 

going to pick up a fax that contains un-

blinding information that could directly 

affect the study.

Unlike direct unblinding, partial un-

blinding occurs at the moment when there 

is full certainty that two patients belong 

to the same treatment group, or to differ-

ent groups, without exactly knowing what 

the treatment group is. One way partial 

unblinding can occur is through the pack-

aging. If you send a kit to a site containing 

four vials of the same treatment and give 

one to patient A and one to patient B, it ’s 

now clear that patients A and B are in the 

same treatment group.

The danger of partial unblinding
Partial unblinding is a serious issue in 

clinical trials because it opens the door to 

more and more accurate unblinding as the 

study progresses. Based on their own clini-

cal judgment, investigators or other site 

staff can often guess the treatment of a pa-

tient with higher probability than if based 

on chance alone.

The difficulty is that an investigator with 

some unblinding clues may, consciously or 

unconsciously, begin to look for corroborating 

S
cientists have long recognized the 

value of “blinding” certain par-

ticipants in a study to reduce or 

eliminate biased results. In clini-

cal trials, blinding refers to keep-

ing trial participants, investigators, and/or 

assessors unaware of the assigned interven-

tion, so that they will not be influenced by 

that knowledge. According to international 

standards set forth in ICH E9, the most im-

portant techniques to avoid bias in clinical 

trials are randomization and blinding.

Randomization addresses selection bias. 

Randomization schemes are put in place 

because it ’s vital that there be no way of 

knowing which treatment group the next 

subject will be placed in to avoid bias on 

that basis.

Blinding, on the other hand, is intended 

to guard against performance bias (un-

equal care of patients); detection bias (un-

equal assessment of results); and attrition 

bias (biased evaluation of protocol devia-

tions or dropouts from the study).

Interactive response technology (IRT) 

has had a huge impact on patient random-

izat ion and drug allocat ion strategies 

because it allows powerful computer al-

gorithms to be employed. However, even 

with this support, partial unblinding—and 

therefore bias—can occur.

Direct and partial unblinding
Direct unblinding is well understood and 

happens most often when documentation 

that holds the treatment information falls 

into the hands of staff involved with the 

study. This can include shipping docu-

ments or release documents that can con-
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evidence, and over time the accuracy of his 

or her guesses improve. Once you know two 

or three subjects are on the same treatment 

the chances increase that an investigator can 

find out what that treatment is because the 

data can be pooled. Further, it’s not incon-

ceivable that an entire site 

could be unblinded in this 

way, correctly guessing pa-

tients and treatments and 

thereby introducing a sig-

nificant data bias into the 

study results.

Sources of clues
Any document that lists multiple kit num-

bers can lead to partial unblinding if it is 

not sorted by the kit number. This would 

include shipment requests, shipment docu-

mentation, shipment packing, site stock 

reports and IRT notifications. 

In addition, shipping or dispensing dif-

ferent lot numbers at the same time will 

lead to partial unblinding, especially if 

dispensing is done sequentially. Particu-

larly when drugs are being resupplied to 

a site or supplied in response to a specific 

event, dispensing based on the same se-

quence as the kit list can easily give inves-

tigators clues that can potentially lead to 

biased behavior.

In IRT, randomization and dispensing are 

split into two separate steps: a randomiza-

tion list that holds the treatment groups, 

and a kit list that holds the medication kit 

numbers. In this case, when a patient gets 

randomized, he or she first gets assigned 

the treatment group, and then gets assigned 

a kit number of the site stock at the site of 

the appropriate type. Because the random-

ization is now centralized, the next subject 

at a different site can be randomized to the 

same block with a kit number of the appro-

priate medication assigned accordingly. The 

randomization and material lists are split.

Using IRT, designers should create appro-

priately randomized material kit lists that 

disassociate treatments and cohorts and 

ship and dispense them following a random 

sequence. Whenever possible, avoid ship-

ments that are based on single dispensing 

events and be certain to blind shipments 

by sending at least two material types; in 

fact, study organizers should stop using lot 

numbers for shipping and dispensing if one 

of the material types is no longer available.

Conclusion
The computing power in a modern IRT sys-

tem when combined with thoughtful plan-

ning can ensure clinical study designers a 

blinded study.

IRT can also help minimize allocation bias 

that may occur when covariates that affect the 

outcome are not equally distributed between 

treatment groups and the treatment effect 

can be confounded by the covariate. Although 

this balance would be hard to maintain manu-

ally, a well-built IRT system makes the pro-

cess straightforward and reliable. Addition-

ally, IRT-based randomization can be utilized 

to track unequal group sizes such as those 

found in escalating dose studies, or when 

regulatory agencies may require a minimum 

number of patients exposed to treatment.

Partial unblinding can be a serious prob-

lem if it’s not addressed from the beginning 

of the study. However, by using interac-

tive response technology and a thoughtful 

selection and allocation plan the potential 

effects can be virtually eliminated.

Editor’s note: For futher information on 

the topic please visit http://bit.ly/Y7mBcm to 

listen to an on-demand podcast.

Stefan Duerr is Associate Director of 

Project Management at Cenduit LLC, 

www.cenduit.com.

A modern IRT system when combined 
with thoughtful planning can ensure 
clinical study designers a blinded study.
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Overcoming clinical research inefficiencies to improve 
trial outcomes.

Integration Paves the Way
Simon Sparkes

faster, less-expensive, and more reliable 

integration. The benefit for end users is 

quite simply the ease of accessing the vari-

ety of applications with a single user name 

and password while identity federation with 

SAML results in improved user experience 

while promoting privacy.

SOA/web services
SOA (service-oriented architecture) is a set 

of principles and methodologies for archi-

tecture, design, and development of soft-

ware applications to create interoperable 

services. SOA provides a set of architec-

tural guidelines to build a flexible techni-

cal infrastructure to consume or publish 

interoperable services and web services. 

The goal of SOA is to provide a global 

array of collaborative services, which are 

managed, published, and available for in-

vocation on the unified service platform. 

Adopting SOA is essential to deliver a 

streamlined infrastructure to integrate and 

exchange essentials between software ap-

plications and the enterprise. While web 

services has its critics, it is a standard for 

exchange that all vendors can follow. By 

implementing web services, it has become 

far easier for different applications to ÒtalkÓ 

with each other and, more importantly, for 

many different applications to consume the 

same service, eliminating the need to de-

velop complex point-to-point integration. 

CDISC standards
CDISC describes itself as, Òa global, open, 

multidisciplinary, non-profit organization 

that has established standards to support 

the acquisition, exchange, submission, 

B
efore starting this article I did a 

quick search in Google for Òclini-

cal trial software.Ó As expected, I 

was presented with a vast range of 

results that included eTMF, EDC, 

CTMS, RTSM, portals and statistical report-

ing software from a wide range of vendors.

Clearly, the modern clinical trial neces-

sitates the use of many systems, from a vari-

ety of vendors who utilize different technol-

ogies and platforms that are nearly always 

incompatible. Key systems include EDC, 

CTMS, ePRO, RTSM, safety, and eTMF, but 

these are often just a part of the overall solu-

tions map. 

In the past, integration of these systems 

was at best difficult. Integration would typi-

cally be point to point, meaning that integra-

tion layers would be developed between each 

application. The result was an extensive inte-

gration process that was complex to imple-

ment and error prone. Organizations are now 

preparing for a more agile, distributed and 

federated model to address the increasingly 

pervasive nature of integration. Also, there 

is an increasing demand for data visualiza-

tion and collaboration portal that serves as a 

Òsingle source of truthÓ for the organization.

SAML/single sign-on
Single sign-on allows a user to log in once 

and access all the independent software sys-

tems. Gaining popularity within the pharma 

community is SAML (security assertion 

markup language), an XML-based, open 

standard data format for exchanging au-

thentication and authorization data between 

systems. SAML provides a set of interop-

erable standard interfaces that allows for 
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and archive of clinical research data and 

metadata.” With a growing membership 

list, CDISC is really the only standard avail-

able for the exchange of clinical trial data. 

CDISC supports many standards including 

the operational data model (ODM), which 

has both import and export standards to fa-

cilitate the exchange of clinical data. These 

provide a system-agnostic method of trans-

ferring data and metadata between applica-

tions. The standards are also easily extend-

able so that application-specific standards 

can be created and maintained. As CDISC 

standards mature, they are now driving 

end-to-end efficiencies in clinical trials. The 

protocol representation model standard can 

be leveraged to transfer electronic content 

to EDC (i.e., CDASH), which can, in turn, 

be used to set up SDTM and ADaM data-

sets for analysis and submission. CDISC 

standards, therefore, not only support data 

transfers between systems, but end-to-end 

clinical trial standards and efficiencies. 

The clinical portal
Many pharma organizations are investing 

in clinical portals, including ones designed 

specifically for investigators. Clinical por-

tals are designed to centralize access to all 

critical trial data and documentation for a 

single trial or across multiple trials. A well-

designed investigator portal can signifi-

cantly improve investigator satisfaction and 

facilitate collaboration between the investi-

gator and the CRA.

Going beyond an investigator portal, a 

sponsor portal can remove the boundaries 

created by different departments. An eClini-

cal portal can provide centralized access to 

critical clinical data from any source, includ-

ing EDC, CTMS, ePRO, RTSM, regulatory, 

and safety systems. metrics, milestones, 

and KPIs from any system can be delivered 

directly to the user’s dashboard, which is 

typically role based. Supporting single sign-

on, portals provide immediate access to all 

clinical systems, which are able to support 

single sign-on standards such as SAML.

Mobile clinical trials
Clinical trials are going mobile. The wide-

spread availability of tablets and smart-

phones coupled with the affordability and 

coverage of mobile Internet availability give a 

unique opportunity to provide global, imme-

diate access to clinical trial data in the field. 

The increasing popularity of ePRO demon-

strates quite clearly how mobile devices can 

be used to accurately collect data directly 

from the subject. But there is significant op-

portunity beyond ePRO for all stakeholders 

of a clinical trial to leverage mobile technol-

ogy. Native and mobile web apps can be lev-

eraged to create effective clinical applications 

such as site monitoring. Mobile web apps 

offer many advantages as they are easier to 

develop and deploy while a native app may be 

more suited to perform offline functions.

Conclusions
The increasing regulation, rising costs, 

number, and complexity of clinical trials 

are forcing sponsors to be creative in how 

they conduct clinical trials. Their goal is to 

comply with regulations while managing 

cost and increasing efficiency while improv-

ing trial outcomes. As a result, sponsors are 

turning to technology to gain competitive 

advantage. However, the bewildering num-

ber of clinical trials solutions is a burden in 

itself with every vendor supporting different 

technologies standards. 

The latest technology advancements and 

the continuing evolving standards give a 

unique opportunity to provide an advanced 

eClinical ecosystem to achieve these goals. 

Collectively, the advent of web services, 

CDISC and SAML standards mean that, for 

the first time, a truly, fully integrated and 

single sign-on eClinical platform is achiev-

able, whether it is from a single vendor or as 

a platform that integrates different vendor 

and internally developed solutions.

Simon Sparkes is Senior Vice President, 

Clinical and Compliance at ArisGlobal,  

e-mail: ssparkes@arisglobal.com.
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How one eClinical platform can create unparalleled 
efficiency in the future. 

Simplicity is the Ultimate 
Sophistication
Zaher El-Assi

The future eClinical platform must pro-

vide the sponsor with one operating plat-

form that serves all trial technology, sourc-

ing, and resourcing needs. Sponsors will 

have all the eClinical technology tools at 

their fingertips, in addition to being able 

to leverage and manage the various stake-

holders supporting their trial. 

A single operating platform for clinical 

studies has several benefits to both plat-

form providers and sponsors. First, the 

ability to focus all developmental efforts 

toward continual platform improvement 

allows for faster, more impactful technol-

ogy releases to meet customer needs and 

the constantly developing requirements 

of sponsors, sites, users, and federal guid-

ance. Second, a single electronic data plat-

form will lead to significant reduction in 

the study configuration cycle time. Cur-

rently, the effort and time spent in attempt 

to create the illusion of a single platform 

and to create the many system connec-

tions drastically impacts timelines. With 

a reduction in effort and time required to 

configure studies, the benefits to cost and 

timeline reductions are shared between 

eClinical provider and sponsor. Thirdly, a 

single platform provides sponsors one stop 

for more than just clinical trials: site train-

ing, industry news, financial information, 

recruitment, and metadata could all be ac-

cessed through one common platform. 

This concept presents a paradigm shift 

in the industry where instead of having to 

T
he eClinical industry has failed 

to adopt modern technology and 

business concepts that are proven 

to help effectively manage large 

complex projects that involve a 

significant number of stakeholders, service 

providers, data, and investment capital. 

Today’s clinical trials are run on mul-

tiple and disparate systems, leaving the 

sponsor with less control and a burden-

some management challenge. Sponsors 

are often pulled in multiple directions and 

are required to leverage numerous solu-

tions, from many vendors, and independent 

vendor systems, for various trial functions 

(such as electronic data capture, random-

ization and drug dispensing, clinical trial 

management systems, safety, etc.) to man-

age and support their trial. This results 

in clinical trial data being distributed on 

many disparate data repositories with no 

common management plat form for the 

complex project. 

The headaches and painful process in-

volved with managing several dif ferent 

vendors that meet dif ferent needs for a 

single trial has created a barrier to provid-

ing sponsors and CROs what they really 

want—control and access to their clinical 

data. The hassle and frustration with man-

aging the army of vendors for a single trial 

has become an increasing concern. That 

is the current state of our industry, but we 

can envision a future that alleviates this 

growing problem. 
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operate a portion of a trial on the stake-

holders system, stakeholders will deliver 

the service on your platform. The plat-

form becomes a virtual marketplace for 

service exchange where you can identify 

the ser v ices you need 

from service providers 

that are willing and able 

to deliver on your plat-

for m. Mi x and match 

not only system f unc -

tionality but a constantly 

evolv ing l ist of t ra inings, automated 

translation service, and even database 

construction consultation and support. 

Track and assign generic or custom cre-

ated trainings for sites, ensure data qual-

ity by giving access to a library of train-

ing videos and on-demand services to 

review the program solutions. 

Waiting weeks for quotes for trials is no 

longer necessary. A single system can pro-

mote a stable pricing structure, because 

the need to cover expensive custom work 

to deal with multiple systems is removed 

from the equation. Reviewing real-time 

metadata for programs or specific trials 

should be imbedded to allow organizations 

the ability to quickly make budgeting and 

financial decisions. 

Our industry currently requires several 

experts, each with an understanding of a 

specific system used for each element. One 

platform that can meet randomization, data 

capture, patient reported outcome, inven-

tory management, adjudication, and other 

study needs requires a single point of con-

tact to configure and deliver these trials. 

This change impacts the complexity and 

costly study delivery groups that are cur-

rently used. The future system should be 

simple enough for a beginner to use, and 

robust and trusted enough to handle the 

complexities of nearly any trial. Instead of 

relying on a team of programmers, a brief 

training course can empower employees 

with the ability to deliver trials the way the 

company wants. 

For this future platform to be success-

ful, it is important to “utilitize it”—make 

it as reliable, available, consistent and as 

easy to use as the utilities that serve our 

homes. No one teaches us how to utilize 

our electricity or our water; open the fau-

cet and water runs out; plug something 

into a socket and it’ll simply light up each 

and every time. We’ve seen this with tech-

nology companies as well. Amazon and 

eBay don’t have new-user training. Human 

factors designed for intuitive operation is 

a science that needs to be factored into ev-

ery aspect of this technology. Every user, 

be it a patient, a site, an expert or a clinical 

operations specialist should all be pulled 

into the platform via notifications over a 

modality of their choice (e.g., phone, mo-

bile alerts, and e-mail) if and when they 

need to take an action. Whatever they 

have to act upon needs to be clearly identi-

fied and the process to complete their task 

intuitive and streamlined.

The untapped potent ia l of a single 

eClinical platform, along with a certain 

critical mass of sponsors, sites and ser-

vice providers on the plat form creates 

unprecedented value. This value exists 

through its user-base which represents 

multiple roles, skill sets, experience, and 

responsibilities. Leveraging proven “so-

cial media” models will allow all platform 

users to satisfy their needs: help patients 

and sites find trials, sponsors find sites; 

sponsors find monitors, and much more. 

This concept would completely alter pa-

tient and site recruitment. 

Zaher El-Assi is General Manager, 

eClinical Solutions at Merge, e-mail:  

zaher.el-assi@merge.com.

The future eClinical platform must 
provide the sponsor with one operating 
platform that serves all trial needs.
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Constant technological advancements continue to alter 
the compliance battle. 

Sustaining Innovation
Charlie Morris and Thomas Santarelli

Changing Expectations
It is all but certain that the technology 

landscape will continue to evolve as the de-

mographics of clinical trial patients follow 

demographics of the general population. 

Historically, the ÒBaby BoomÓ generation 

drove the adoption of hand-held mobile tele-

phones in the 1980s and 1990s. Generation 

X, successors to the Baby Boomers, drove 

the adoption of convergent technologies, in-

cluding smartphones. Current generations 

have become reliant upon their mobile de-

vices to help orchestrate their lives, result-

ing in additional technology convergence 

among various computing platforms.

 For example, historically, financial in-

stitutions sent monthly paper statements 

to customers to provide account informa-

tion. More recently, financial institutions 

have begun offering status information and 

reminders via e-mail and text messages. 

These methods of delivery, while intended 

to augment web portals, have reduced web 

portal traffic as financial institutions push 

status information off of websites and to-

ward mobile devices resulting in nearly in-

stant access to financial information.

Sustaining innovation
With the rapidly expanding use of mobile 

technology and quickly evolving or con-

verging technology surrounding it, vendors 

must enhance solutions to existing tech-

nology stacks to support non-transactional 

information delivery like reminders. Since 

such bolted-on solutions were an adjunct to 

the core architectural vision of those early 

systems rather than an integrated part of a 

unified architectural vision, they were fre-

T
hree of the largest challenges 

regarding clinical trial success 

are patient recruitment, reten-

tion, and compliance to treatment 

regimen. To meet these chal -

lenges, the use of interactive voice and web 

response systems (IVR/IWR) has proven 

to be effective in the management and exe-

cution of clinical trials, as they provide an 

opportunity to track patients throughout 

the clinical trial lifecycle.

A number of growing trends in clinical 

trials, such as the increasing importance 

of electronic patient reported outcomes 

(ePRO) and the explosive growth of so-

cial and new media and mobile technol-

ogy, have converged over the past decade, 

resulting in new opportunities and chal-

lenges to increase patient compliance. 

While there have been strides with various 

interventions in chronic healthcare set-

tings to improve patient compliance (such 

as remote monitoring), new interventions 

are needed, particularly given the unique 

challenges associated with compliance in 

clinical trials.

Emerging communication modalit ies 

like SMS text messaging and mobile ap-

plications (apps) enable such novel ap -

proaches that wil l enhance direct- to -

patient communication and clinical trial 

engagement. More fully leveraging mo-

bile technology allows us to draw from an 

array of communication modalities and 

more f lexibly tailor direct-to-patient re -

minders and outreach to study-specif ic 

logistical, clinical, or financial consider-

ations to improve patient satisfaction and 

drive compliance.
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quently inflexible and difficult to maintain, 

resulting in the inability to sustain innova-

tion since the core architectures simply 

didn’t support it.

 Recently, technology platforms and 

methodologies have become available that 

enable architectures to support innovation 

in the ePRO space. There are three tech-

nical disciplines unpinning these shifts: 

data-driven design, service-oriented archi-

tectures, and event-driven communication 

mechanisms. Earlier systems evolved from 

understanding of the delivery modalities re-

quired, namely web- and phone-based trans-

actional support. The organization of the 

underlying data followed from understand-

ing the delivery modalities. The resulting 

systems consisted of commingled data from 

different solution domains (web and phone) 

that made enhancing those systems prob-

lematic. If one needed to change the web 

functionality, phone functionality must be 

regression-tested to ensure that a web en-

hancement did not affect it. Current applica-

tion architectures advocate a data-driven 

design wherein the data is carefully sepa-

rated from the data-delivery modalities. The 

data is then organized in vertical domains 

where the interaction between domains is 

controlled and orchestrated. Changes can 

be made within data domains without affect-

ing other data domains. Thus, development 

is accomplished faster and more accurately.

Once the data is arranged in logical do-

mains, it must be exposed for consumption 

to external applications. Service-oriented 

architectures (SOA) fit cleanly into the data-

driven designs. SOA allows data domain 

interfaces to be clearly defined via a variety 

of industry standard interfaces. These in-

clude Internet-friendly technologies like web 

services. Applications that consume data 

simply aggregate calls to the SOA compo-

nents to find data within the domains with-

out corrupting the integrity of the data do-

mains themselves. The resulting solutions 

are easier to develop and maintain because 

unexpected data interactions are minimized.

The final piece of the technology puz-

zle is the ability to provide event-driven 

communication mechanisms to and from 

the SOA components. This is important 

because many of the non-transactional 

delivery modalities are triggered by data 

changes within the data domains. For ex-

ample, text message reminders are trig-

gered by timing dependencies defined by 

patients and the protocol. In other words, 

the text message delivery mechanism is 

a “subscriber” to the patient data domain 

which “publishes” the data that is sent to 

the patient. The publish/subscribe mecha-

nism allows a clean division between data 

generation and data delivery in highly 

event-driven scenarios like text messaging 

and e-mail. Taken together, data-driven de-

signs, SOA, and event-driven communica-

tions comprise core architectures for sup-

porting current ePRO compliance needs 

and a robust framework for supporting fu-

ture ePRO compliance mechanisms not yet 

envisioned. 

Conclusions
In summary, current technologies have 

helped to change patient expectations of 

how ePRO compliance is maintained. In 

order to successfully drive the engagement 

and compliance of each patient, technology 

must emphasize flexibility to accommodate 

their varying needs, lifestyle, and technol-

ogy patterns. Many of the architectural ap-

proaches taken by vendors to innovate in 

the face of these changes often resulted 

in unsustainable innovation. More current 

data-driven designs combined with service 

oriented architectures and event-driven 

communication mechanisms hold the prom-

ise of more robust ePRO compliance plat-

forms and allow for sustainable innovation.

Charlie Morris is Vice President, New Prod-

ucts and Services, e-mail: Charlie.Morris@

almacgroup.com, and Thomas Santarelli is 

Group Leader, NPS, both at Almac, 25 Fretz 

Road, Souderton, PA 18964.
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The FDA has released its plan for pre-dementia 
Alzheimer’s trials.

Treating Alzheimer’s Early 
Paul O’Donohoe

lematic. Currently, there is a lack of vali-

dated tools for testing functional impair-

ment in these early phase patients. 

In recognition of these challenges, the 

FDA is considering accepting the com-

posite cognition and function scale of the 

CDR-SB. A CDR-SB score is generated 

through semi-structured interviews of Al-

zheimer’s patients and their close asso-

ciates, and assesses both cognition and 

function. While the FDA appears ready to 

accept marketing applications based on 

CDR-SB data, it remains committed to co-

primary outcomes as the ideal. The FDA 

focus is still on improving how patients 

function and feel, and ClinROs will play a 

central role in assessing these changes.

The use of ClinROs gives life science 

companies a familiar process to work with, 

but also raises old problems. Research 

shows different clinicians tend to rate pa-

tients differently. In fact, there is even a 

lack of consistency in the ratings given by 

individual clinicians. These inter-/intra-

rater reliability issues are a potential source 

of bias in Alzheimer’s trials. The duration 

of Alzheimer’s clinical trials and long gaps 

between patient visits also create logistical 

challenges for sites. 

Improving Alzheimer’s assessments 
with eCOA
Using eCOA, rather than paper, over-

comes a lot of these issues in trials of post-

dementia Alzheimer’s, and the technol-

ogy is equally applicable to early stages 

of the disease. An electronic system can 

automatically track what questionnaire a 

patient, caregiver, or clinician is meant to 

I
n February, the FDA offered a glimpse 

(http://1.usa.gov/14FSbAN) of its vi-

sion for bringing to market drugs tar-

geting the earliest phases of Alzheim-

er’s. Focusing on pre-dementia stages 

of Alzheimer’s may offer the best chance of 

managing the disease as significant physi-

cal changes have yet to occur in the brain, 

of fering the possibility of successfully 

treating, or even preventing, full-blown Al-

zheimer’s. This move is echoed by a num-

ber of drug companies, notably Eli Lilly 

and Janssen Pharmaceuticals, looking to 

revitalize failed Alzheimer’s drugs by test-

ing them in early stage patients.

Such a goal, however, creates new prob-

lems in assessing drug efficacy. In particu-

lar, clinician reported outcomes (ClinROs), 

which are still central to gathering data in 

Alzheimer’s trials, present some unique 

issues. Technology, particularly electronic 

clinical outcome assessments (eCOA), can 

help life science companies in meeting 

some of these challenges.

The draft guidance suggests using a 

ClinRO, specifically the Clinical Demen-

tia Rating—Sum of Boxes (CDR-SB), as a 

scale for assessing Alzheimer’s in patients 

nearing the overt dementia phase (i.e., the 

patients dementia has become apparent). 

The proposal of CDR-SB for pre-demen-

tia Alzheimer’s trials marks a shift for the 

FDA. In trials of patients with overt de-

mentia, the FDA looks for changes to co-

primary outcomes, patient cognition, and 

function. Yet, as the FDA acknowledges 

in its draft guidance, the milder functional 

impairments of patients in the earliest 

phases of the disease make this very prob-
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be completing at any given study visit. If 

paper-based systems are used, it becomes 

more difficult to keep track of what ques-

tionnaires need to be completed when. 

For sites, eCOA reduces the risk of failing 

to comply with the protocol because of a 

clerical error. 

An electronic system also addresses 

problems around the reliability of assess-

ments. Basic errors, such as adding up the 

scores of complicated ClinROs incorrectly 

are eliminated by the automation of the 

eCOA system. Clinicians using the technol-

ogy are free to concentrate on their assess-

ment of the patient for the duration of the 

interview, which for the CDR can last more 

than an hour.

eCOA can also guide a clinician through 

an assessment in a consistent and user-

friendly manner. With branching ques-

tionnaires, eCOA systems can hide or dis-

play questions based on earlier responses, 

guaranteeing the form is completed cor-

rectly. The use of prompts and reminders 

to help clinicians complete the more com-

plex questionnaires is also possible. Each 

of these features increases the uniformity 

of the administration process, cutting the 

likelihood of variation from clinician to 

clinician and improving data quality in an 

Alzheimer’s trial. 

Correlat ion of the answers given to 

questions assessing the same domain of-

fers another way to see if a clinician is rat-

ing a patient accurately and consistently. 

Different Alzheimer’s questionnaires of-

ten assess similar aspects of cognition 

and functioning. One would expect that for 

these related questions, clinicians should 

be giving a patient similar scores. If the 

eCOA system detects significant variation, 

it can flag the concern for study teams to 

investigate. Reminder training could then 

help improve the clinician’s testing. 

Alzheimer’s clinical trials, particularly 

studies of pre - dement ia pat ients, are 

looking for small improvements to pa-

tient cognition and function within noisy 

datasets. Life science companies can ill 

af ford inconsistent ClinRO data jeopar-

dizing their Alzheimer’s clinical trials. 

eCOA can help by improving ClinRO re-

liability, resulting in cleaner data. Phy-

sician familiarity with eCOA is on the 

rise, increasing the acceptability of the 

systems while reducing the need for site 

training. The simplicity of the technology 

means first-time users quickly recognize 

the benefits too.

Alternatives to ClinROs
While ClinROs combining cognition and 

function are the FDA’s preferred method 

for gathering data from patients with de-

mentia, the FDA proposes alternatives for 

even earlier stages of the disease. A single 

primary efficacy measure showing cogni-

tion improvement could support approval. 

The FDA is also willing to consider “time 

to dementia” as a primary measure of ef-

ficacy. However, such a trial would last a 

long time and the FDA indicates a ClinRO 

jointly assessing cognition and function is 

more practical.

The guidance also addresses biomark-

ers, while raising doubts about their (cur-

rent) practicality. As the FDA notes, de-

spite lots of research into biomarkers in 

Alzheimer’s, there is a lack of consistent 

evidence to show a measurement can pre-

dict clinical benefit. Until there is wide-

spread, evidence-based consensus that a 

measurement predicts clinical benefits, the 

FDA will not consider approval based on 

biomarkers as a surrogate outcome mea-

sure. For now the role of biomarkers is 

limited to diagnostics and, if new evidence 

emerges, as a secondary outcome. 

The full version of this article is available at 

www.crfhealth.com/alzheimer-article.

Paul O’Donohoe is Manager 

of Health Outcomes at CRF 

Health, e-mail: paul.odonohoe@

crfhealth.com.
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Efficiency and ease of use—bringing technologies 
together into a converged suite.

Upgrading the Tech Suite
Bill Byrom

identity, product convergence in key parts 

of user workflow, and data consolidation.

Common user identity
Site and sponsor users are often inconve-

nienced by the requirement to manage and 

maintain multiple sets of user credentials 

for each application within each clinical trial 

they are involved in. In addition to inconve-

nience and impracticality, this can lead to 

poor practices such as writing down creden-

tials for easy reference. Having the same user 

credentials across all applications is a step 

forward, but better still is having a single and 

common identity used by all applications. In 

this case, users are not required to re-enter 

credentials when opening additional applica-

tions. This achieves huge simplicity in using 

suites of products, and ensures that workflow 

is not interrupted by log-on steps when a user 

moves between applications when conduct-

ing their workflow (http://bit.ly/WL5Tkn). 

Most vendor product suites, being created 

in part through acquisition, suffer since the 

sets of applications were not developed along 

a common identity management framework. 

In addition to achieving single sign-on, a 

common identity management application 

opens the door to development and presen-

tation of further product convergence and 

new composite applications, drawing func-

tionality from more than one previously in-

dependent clinical trial technology applica-

tion. The aim of these is to simplify the life 

of the key technology users—across sites, 

sponsors, and CROs—as they continue to 

use multiple technology solutions in combi-

nation to operate and manage their clinical 

trials development programs.

O
ur industry has embraced the 

use of clinical technologies to 

add efficiency, quality, speed, 

and transparency to the pro-

cesses on managing clinical tri-

als and collecting data. Adoption of core trial 

technologies such as electronic data capture 

(EDC), randomization and trial supply man-

agement (RTSM), and clinical trial manage-

ment systems (CTMS) is high, and with 

this has come additional challenges around 

the use and management of data contained 

within multiple technology solutions when 

used together. Over recent years, most com-

monly used technologies and vendors have 

developed the ability to integrate data with 

other, overlapping applications. For example, 

subjects screened in EDC providing new 

subject identifiers and stratification vari-

ables to RTSM, and updating patient counts 

in CTMS. While this has served to reduce 

redundant activities duplicated between sys-

tems, and limit data reconciliation between 

discrete databases, inefficiency results when 

users are required to interact with multiple 

technologies when performing the tasks 

required of them. We are now seeing prog-

ress in this area, akin to the development of 

converged product suites observed in the 

development of other industries.

Compelling product suites address us-

ability when a set of products are used to-

gether in ways that data integration does 

not achieve. Particular focus for eClinical 

technology vendors is how to present tech-

nology to busy study sites and sponsors, in 

such a way that the technology burden is 

low. In this article three areas that begin 

to achieve this are explored: common user 
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Product convergence
Convergence is the blurring of the boundar-

ies between discrete applications to make 

workflow simpler, and is facilitated by the 

common identity described above. There are 

many examples of where convergence can 

add efficiency and simplicity, where tasks 

within individual applications overlap with 

another. A good example is converging EDC 

and RTSM functionality. Site users utilize 

EDC as their primary system to manage sub-

jects and their data. It therefore improves 

efficiency and usability if they are able to ac-

cess key patient-associated RTSM functional-

ity through the EDC interface. This can be 

achieved by modifications to EDC and RTSM 

products, enabling core RTSM functionality 

to be additionally exposed as a set of underly-

ing services that can be accessed via features 

within the EDC interface. This enables the 

blurring of the boundaries between these two 

eClinical technologies in a way that benefits 

the end user workflow and usability, without 

compromising on the extent of functionality 

available through each application. This may 

sound simple, but end users love it, and happy 

sites is a key outcome sought by all sponsors 

and CROs when selecting which technology 

applications to use in their studies.

In a recent survey responded to by 220 

active site users within four large global 

clinical trials conducted across 28 countries, 

using a converged EDC-RTSM solution 

(Perceptive Informatics), 86% of site users 

considered the converged interface enabling 

RTSM activities to be accessed through 

EDC as useful or very useful. Similarly 

89% found the requirement to enter the 

data required to randomize and dispense 

drugs in only one place as important or very 

important; and 88% found the convergence 

through a common drug accountability 

record alongside the patient data within 

EDC as valuable or very valuable.

Data consolidation
We are seeing huge growth in the area of 

data consolidation and visualization within 

our industry. Gone are the days where 

sponsor and CRO study managers need to 

refer to the reports from multiple systems. 

Now, data is consolidated through reports 

and dashboards that source multiple ap-

plications. The key now is to enable this 

approach in a scalable and cost-effective 

manner through the use of metadata stan-

dards; optimal information architecture; 

standard, re-usable extract-transform-load 

and data integration processes; and well 

designed reporting and visualization tools. 

Not only are consolidated data being used 

to understand and respond to the opera-

tional status of a study by trial managers, 

more recently key operational and clini-

cal data drawn from multiple systems are 

seen as essential in the ability to deliver 

and benefit from data-driven monitoring 

strategies, such as risk-based or targeted 

monitoring. These approaches promise 

huge operational efficiency for sponsors 

and CROs while maintaining data integrity 

and patient safety.

None of the above can be easily achieved 

without an eClinical enabling platform. 

This underlying technology stack contains 

the hidden components that mean that a 

product suite can operate in a converged 

manner—through common identity man-

agement, interface convergence, and data 

consolidation, and incorporate third party 

products effectively. Essential eClinical 

components include dedicated software for 

identity management, integration, portal in-

terfaces, reporting, document management, 

and information architecture. Some spon-

sors are seeing use of vendors’ enabling 

platforms themselves, including the applica-

tion suites they support, in a software as a 

service model as an attractive proposition 

as opposed to internal infrastructure invest-

ment and support—a move to enable even 

greater efficiency.

Bill Byrom, PhD, is Senior Director of Prod-

uct Strategy at Perceptive Informatics, Notting-

ham, UK, e-mail: bill.byrom@perceptive.com.
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View from Brussels

once a marketing authorization has 

been obtained,” she says. “Once a clini-

cal trial has led to marketing authori-

zation, data generated during the clini-

cal trial should be fully accessible.”

She also wants “reinforced guaran-

tees with regard to the independence 

of the persons assessing the applica-

tions,” the same standards for clinical 

trials in non-EU countries as in the 

European Union, publication of a com-

prehensive clinical study report, and 

penalties for sponsors that fail to meet 

deadlines for providing it.

Still less sympathy
If there is an undertone of distrust of 

the clinical trials community in the 

Willmot approach, it rises clearly to the 

surface in the report prepared for an-

other of the Parliament’s committees.

French left-wing MEP Michèle 

Rivasi told the Parliament’s Commit-

tee on Research and Industry that the 

proposed new rules will not protect 

patients sufficiently—as demonstrated 

by experience with Servier’s Media-

tor, Merck’s Vioxx and GSK’s Seroxat.  

She particularly opposes a provision 

which would ease controls on low-

intervention clinical trials—a key ele-

ment in the commission’s proposals.  

The commission proposed that low-

intervention clinical trials “should be 

subject to less stringent rules, such 

as shorter deadlines for approval,” 

because of their importance in as-

sessing standard treatments and 

diagnoses and “optimizing the use of 

medicinal products.” Rivasi is urging 

fellow committee members to seek 

deletion of this provision. She says it 

opens the door to risky post-market-

ing authorization studies. “Where the 

authorized investigational medicinal 

product is subject to a post-authoriza-

tion study, it takes place just because 

of a suspicion of insufficient efficacy 

or of an additional risk to patients’ 

safety compared to normal clinical 

practice even if it used in accordance 

with the terms of the marketing 

authorization. It was the case of the 

Regulate study using benfluorex (Me-

diator), and of the Vigor study using 

rofecoxib (Vioxx),” she says.

Her draft opinion for the committee 

also urges greater transparency over 

trial data, to avert the problems that, 

she says, arose with Seroxat.  Rivasi 

says that a new database should con-

tain much more information on each 

trial than proposed by the commis-

sion. She proposes that it should in-

clude a clinical trial report with a sta-

tistical analysis plan and details of the 

protocol and raw data, in easily search-

able form. In addition, “all personal 

data of data subjects participating in 

a clinical trial should be anonymized 

in the database and the information 

should be public.”  

Her justification is that non-disclo-

sure of detailed results impairs scien-

tific knowledge and leads to publica-

tion bias, with negative findings not 

published. This “paints an inaccurate 

picture of a medicine’s effectiveness. 

For example, publication bias led to 

the wide use of the antidepressant 

paroxetine (Seroxat) in children and 

teenagers despite a lack of effective-

ness and more worrying despite an in-

creased risk of suicide in this popula-

tion,” she says. Rivasi’s insistence on 

better access is based on her view that 

“clinical trials data are scientific data, 

which are gained from the inclusion of 

the public and which have significant 

impacts on the public. They therefore 

belong first and foremost to the pub-

lic. Submission of a summary is not 

sufficient to protect patient’s rights 

and interests.”

Rivasi also says the commission 

proposal goes too far in trying to re-

move widely-criticized barriers to clin-

ical trials in the current legislation. 

“High standards of care and treatment 

of patients must be upheld,” she said, 

“and not lost in efforts to simplify pro-

cedures.” She speaks of her “fears” of 

weakening “respect for human rights, 

patient safety, and high standards of 

ethical scrutiny.” Like Willmot, she 

rejects the commission’s proposal to 

omit explicit reference to Ethics Com-

mittee approval, and insists that clini-

cal trial authorizations must be contin-

gent on the decision of an independent 

ethics committee. And to “ensure the 

trust of patients” in controls on clinical 

trials, she reinforces Willmot’s call 

for fines for non-compliance. When 

companies fail to supply final reports 

on trials, they should pay “up to 7,000 

euros for the 30 first days of non-com-

pliance and up to 7,000 euros per each 

additional delay day until compliance,” 

she recommends.

A third report, for the Parliament’s 

Consumer Protection Committee, 

has been drafted by Romanian liberal 

Cristian Busoi. This is much more 

supportive of the commission pro-

posal, and in some cases goes even 

further than the commission in its 

ambitions to streamline clinical trials 

procedures. For instance, Busoi rec-

ommends that updates to the investi-

gator’s brochure should be required 

only when necessary, because new 

information has become available, in-

stead of an annual obligation.

The Parliament as a whole is ex-

pected to reach a view on the proposal 

before the summer break. Meanwhile, 

national authorities are also meticu-

lously dissecting the proposal in the 

council, and so far the clear consensus 

from these discussions is that some 

form of Ethics Committee approval 

will have to be reinstated in the new 

rules if member states are to sign up. 

The chances of a clear run for stream-

lined clinical trials procedures grow 

dimmer by the month. ❏

The Parliament as a whole is expected to reach a 
view on the proposal before the summer break. 
National authorities are also dissecting the proposal.
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Scrutinizing Non-Core 
Protocol Procedures 
Active evaluation of 
non-core procedures 
is an unusual win-
win opportunity for 
sponsors and CROs 

T
he period from 2010 to 2020 

may well come to be recognized 

as the decade of protocol design 

optimization. Having spent the 

past 20 years implementing strategies 

and tactics that have had a marginal-

at-best impact on reducing study cycle 

time and costs, sponsors and CROs are 

now looking in earnest at protocol de-

sign optimization as the key to driving 

fundamental and sustainable operating 

efficiency and speed. 

Initiatives to optimize design and 

improve protocol feasibility include 

modifying authoring templates and 

inviting input from investigative sites 

and patients. Recent research from 

Tufts CSDD assists sponsors and CROs 

in targeting their focus on those proce-

dures that are less essential to the ob-

jectives of the protocol and determining 

whether it is critical to perform them.

Protocol scope creep
Results of the 2012 study suggest that 

sponsors are spending more than $5 bil-

lion annually in direct costs to adminis-

ter protocol procedures that are not tied 

to primary or key secondary endpoints 

and regulatory requirements. The in-

cidence of these less essential or “non-

core” procedures has nearly doubled 

during the past decade. 

Non-core procedures are added to 

protocols for a variety of reasons: Clini-

cal scientists and statisticians, for exam-

ple, may want to collect more contextual 

data to help interpret study findings and 

guide development decisions. Context-

setting variables may not appear in any 

statistical plan but they may provide 

clinical validation and explanation for 

unusual and unexpected results that 

may be observed during a clinical trial. 

Clinical scientists also collect additional 

study data hoping that, should the study 

fail to meet its original objectives, post-

hoc analyses might reveal useful new 

insights into the characteristics and 

treatment of disease. 

The presence of non-core protocol 

procedures may also be a function of 

authoring processes and practices and as 

an insurance policy against risk. Medical 

and protocol writing professionals may 

permit outdated and unnecessary proce-

dures into new protocols because they 

are routinely included in legacy author-

ing templates and policies. Clinical teams 

collect additional data in cautious antici-

pation of requests for data from regula-

tory agencies, purchasers, and payers. 

Study methods
Medidata Solutions sponsored the 

research study and 15 mid-sized and 

large pharmaceutical and biotechnology 

companies participated. Each company 

provided data on approximately 10 Phase 

II and III protocols targeting diseases 

across multiple therapeutic areas and 

executed by investigative sites dispersed 

globally since 2009. To minimize un-

usual and atypical designs, pediatric, 

medical device, orphan drug, and exten-

sion studies were excluded from the 

sampling frame. In all, 116 unique Phase 

II and III protocols having at least one 

procedure tied to a primary endpoint 

were analyzed. Participating companies 

classified each protocol procedure ac-

cording to the objective and endpoint 

it supported as defined by the clinical 

study report (CSR) and the study’s spe-

cific statistical analysis plan (SAP). In 

total, 25,103 procedures were classified 

along the following lines: 

•	 “Core” procedures. Those that sup-

port primary and/or secondary 

study objectives, or primary or key 

secondary and safety endpoints.

•	 “Required” procedures. Those that 

support screening requirements and 

compliance-related activity including 

drug dispensing, informed consent 

form review, and study drug return.

•	 “Standard” procedures. Those that 

are commonly performed during ini-

tial and routine study participant vis-

its including medical history, height 

and weight measurement, adverse 

event assessment, and concomitant 

medication review.

•	 “Non-Core” procedures. Those that 

support supplemental secondary, 

tertiary and exploratory endpoints, 

and safety and efficacy procedures 

not associated with a study endpoint 

or objective.

The direct cost to implement each 

protocol procedure was also analyzed 

using Medidata Solutions PICAS® 

database. Direct cost data for 16,607 

procedures was analyzed.

Incidence and direct cost
Characteristics of the protocols ana-

lyzed in this study—i.e., number of 

countries, sites and patients; total 

number of procedures and eligibility 

criteria—were consistent with industry 

benchmarks. Overall, half of the total 

procedures per protocol were classified 

as “Core” to the study. These proce-

dures supported primary or key sec-
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ondary endpoints. More than one out 

of every five procedures (22.3%) overall 

were “Non-Core” as they supported 

supplemental secondary, tertiary, and 

exploratory endpoints. One out of every 

four (24.7%) procedures performed 

per Phase III protocol and 17.9% of all 

Phase II procedures were classified as 

“Non-Core.” “Core” procedures made 

up approximately half of all procedures 

by phase—47.9% of Phase III and 54.3% 

of Phase II studies. Variability across 

therapeutic areas was observed with 

endocrine protocols having the highest 

incidence of non-core procedures. 

The distribution of direct costs was 

similar to that of procedure count. 

Overall, an average of $2.9 million of 

the total direct procedure costs per 

study—47.9%—was spent to administer 

“Core” procedures. An average of $1.1 

million per protocol (17.9%) was spent 

to cover the direct cost of performing 

“Non-Core” procedures. The direct cost 

to administer “Required” and “Standard” 

procedures for Phase II and III protocols 

cost an average of $1.3 million (21.7%) 

and $.8 million (12.5%) respectively.

For Phase III protocols, the average 

total direct cost to administer all proce-

dures was $9.4 million. Approximately 

half of the total direct cost (46.0% or 

$4.3 million on average) was spent to 

administer “Core” procedures; 18.5% or 

$1.7 million on average was spent to ad-

minister “Non-Core” procedures. The 

direct cost to administer procedures 

supporting screening requirements 

and regulatory compliance were $2.2 

million or 24% of the total. “Non-Core” 

procedure administration costs were on 

average $.3 million or 13.1% of the total 

direct costs for Phase II protocols.

Discussion
Sponsors and CROs have long noted 

the expansive and increasing scope 

of their study designs and the rapid 

growth in the amount of data collected 

and analyzed per protocol. This recent 

Tufts CSDD study, however, provides 

hard metrics quantifying the incidence 

and direct cost of non-core proce-

dures—a major source of expanding 

protocol scope. The marginal cost of 

including a single non-core procedure 

may be very small relative to the over-

all total study budget. But in the ag-

gregate, non-core procedures consume 

20% of the entire study budget.

Given that an estimated 2,578 

Phase II programs and 1,079 Phase III 

programs were active worldwide last 

year, the total direct cost of collecting 

data from non-core procedures sup-

porting these programs in 2012 was 

an estimated $4 billion. This is a very 

conservative estimate as it only counts 

an investigational drug in clinical devel-

opment once, despite the fact that many 

drugs are in active clinical trials for 

multiple indications. The estimate also 

only counts one clinical trial per active 

compound per phase, when multiple tri-

als are often conducted simultaneously. 

These direct cost estimates also do 

not include any of the costs associated 

with having personnel capture, moni-

tor, clean, analyze, manage, and store 

tertiary and exploratory procedure 

data. Indirect costs may be four to six 

times higher than the direct costs. The 

Tufts CSDD study also did not attempt 

to estimate the ethical costs of expos-

ing study volunteers to unnecessary 

risks associated with conducting non-

core procedures. 

The primary takeaway of this study 

is not that clinical trials are a waste of 

resources as was suggested by a jour-

nalist reporting on a presentation of the 

results that I gave several months ago. 

The key message is that study perfor-

mance and efficiency are highly associ-

ated with protocol feasibility. Any and 

all attempts to simplify protocol design 

and reduce complexity will reduce cost, 

shorten cycle time, and improve patient 

recruitment and retention effectiveness. 

Non-core procedures are the place 

to begin. These procedures should 

be more carefully scrutinized and the 

trade-off between their benefits and 

cost assessed. As part of that assess-

ment, sponsors and CROs can deter-

mine whether to delay or remove non-

core procedures if the cost of doing so 

outweighs their benefit. 

The recent Tufts CSDD study pro-

vides a framework for sponsors and 

CROs to identify and challenge non-

core procedures. This framework may 

prove invaluable in helping sponsors 

prioritize and redirect scarce resources 

and capital. As we enter the decade 

of protocol design optimization, more 

prudent and active evaluation of non-

core procedures is an unusual win-win 

opportunity for sponsors and CROs to 

dramatically improve performance and 

efficiency while lowering costs. ❏

Source: Tufts CSDD, 2012

Figure 1. Incidence of non-core procedures overall and by phase and 
therapeutic area. n=25,103 procedures.
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Patient-First Approach 
to Improve Oncology 
Clinical Trials
Ethical issues pertaining to 
subjects facing life-threatening 
disease—a personal account.

Linda Strause

L
ife can change in an instant, but 

there is one thing that always 

abides: hope. Understanding the 

reality that comes when one is 

faced with a life-threatening dis-

ease and understanding how hope, the 

unfailing feeling and expectation that to-

morrow will be better, challenges autonomous 

decision-making and explains why, only 3% to 5% 

of cancer patients participate in clinical trials. 

Although oncology projects account for almost 

31% of global projects,1 they remain the most dif-

ficult therapeutic area in which to conduct clini-

cal trials. As an industry we must learn to put the 

patient at the center of the clinical trial enterprise 

and see clinical trials through their eyes.

My personal story
The definition of hope, a feeling of expectation 

and desire for a certain thing to happen, seems 

simple but managing that hope isn’t. Managing 

hope became a reality as I began my journey 

that day in April when I heard the neurosurgeon 

say: “Your husband has glioblastoma multiforme 

(GBM), an extremely aggressive, highly vascu-

larized, and incurable brain cancer.” Through 

this journey I learned, from both a personal and 

professional perspective, that although hope re-

mains a constant, hope changes form. When our 

neurosurgeon said, “someone is on the right side 

of the curve,” it made perfect sense to me as a 

clinical research professional. In the beginning 

we hoped for a cure. With time and disease pro-

gression hope changed. A balance must be 

found between the hope that standard of 

care will work, the hope that the investiga-

tional agent in a randomized clinical trial 

will work, and the hope that there will be 

dignity in death. Hope changes and how 

it changes is based on actual alternatives 

available to the patient at any given time.

Plans for a dinner party hit a snag when 58-year-

old Randy, my husband of 35 years, with noticeable 

concern in his voice, remarked that he just “didn’t 

seem right.” I called the doctor, who advised a trip 

to the emergency room. “Everything seemed so 

normal until I took him into the emergency depart-

ment. All of a sudden someone was asking my 

husband to count backwards by 10 and he couldn’t 

do it.”2 Rather than enjoying a pleasant dinner with 

friends, we embarked on our new reality.

A glioblastoma tumor is like an octopus. It’s 

difficult to surgically remove all the tendrils with-

out jeopardizing the brain. Consequently, even 

when the primary tumor is removed, microscopic 

ones remain. Doctors recommended a three-

phase treatment plan. A balloon implanted during 

surgery would be injected with radioactive iodine 

and removed after six days. Randy would later 

receive local radiation five days a week as well as 

ES208532_ACT0313_026.pgs  03.06.2013  19:01    ADV  blackyellowmagentacyan



appliedclinicaltrialsonline.com   Applied CliniCAl TriAlS    27March 2013

low-dose chemotherapy daily for five weeks. In mid-summer 

he would receive high-dose chemotherapy five times over 

the course of a month.

Even with a plan in place, I began exploring options. 

It’s hard to imagine anyone better suited to navigating the 

clinical trial process than I was. I have a doctorate in neu-

rophysiology and I am the Executive Director and Head of  

Clinical Operations at a biotechnology company where I 

have been conducting oncology research for years and cur-

rently manage a Phase III melanoma trial. I suddenly found 

myself completely responsible for Randy’s care and these 

were life and death decisions.

For the first time I came face to face with the reality of just 

how difficult it is for patients to navigate their way through 

the clinical trial process. Much as I liked, respected, and 

trusted our medical oncologist, he was primarily familiar with 

the trials at the academic cancer center where he practiced. 

My professional experience with the website www.clinicaltri-

als.gov, led me to believe even more strongly that this site 

meets researchers’ and sponsors’ needs more than would-

be participants’. I reached out to colleagues and friends for 

opinions and recommendations, but could not help wondering 

how people who did not have access to such a network coped.

As chair of a hospice IRB (research ethics committee) for 

15 years I understood the concept of morality, the protection 

of human subjects, and the ethical principles that guide clini-

cal research. Therefore, I understood why our oncologist 

would not try to influence me when it came to exploring 

potential clinical trial participation. He would not and should 

not say, “I think this is the best choice.” Avoiding the “thera-

peutic misconception” is something that we train our inves-

tigators to do. In order to protect human subjects participat-

ing in clinical research one must avoid any form of coercion 

in order to maintain the individual’s autonomy. However, the 

reality is that as ethical and proper that neutrality may be it 

puts an enormous burden on the patient and the family who 

are trying desperately to discern the best care path. There is 

no one there to help you navigate between standard of care 

(SOC) and research choices. “In the end, you make the best 

decisions you, and you alone, can make, because there is no 

one else to make the decision for you.”2

Hope as a deterrent to clinical participation
Hope may be one of the greatest obstacles to clinical research 

participation. Periodic cancer scans become a part of life. And 

periodically you would have a good scan which would provide 

a little glimmer of hope. Randy would go to work every day, 

void of symptoms, and life would seem somewhat normal. I 

would think: “This is working. There is hope.” And because of 

hope, patients and their families often choose the path of SOC 

because it is known and understood by their physicians and 

healthcare providers. I understand why only 3% to 5% of can-

cer patients participate in clinical trials; it is because of hope. 

However, I knew the odds were against him. SOC treatment 

works for only about 2% of patients. Still, given my research ex-

perience I knew the odds of success with a Phase I or Phase II 

trial were even lower, or at best, unknown. In order to manage 

hope one must consider the success rate for SOC, predicated 

on the data submitted for approval, and the assumed success 

rate for a clinical trial, based on scientific assumptions. The 

choice may be 2% of patients respond to an approved treat-

ment, and 10% may respond to an investigational agent. Which 

one would you choose? These statistics may be meaningful 

to the physician but are often meaningless to the patient and 

family. Now on the “other side of the table,” I wasn’t interested 

in generalizable results. I wanted to keep Randy alive so I held 

on to the hope that the outcome with SOC would be favorable. 

When do you reach the point of deciding to participate in a 

clinical trial? For many patients and families facing life-threat-

ening diseases, you wait until it is clear that traditional SOC 

treatments are no longer working. Yet by the time it was clear 

that SOC was not working, Randy no longer qualified for the 

Phase II trial we had been considering; he had had too many 

treatments. With no further choices available, what we hoped 

for changed. Our two sons moved home, hospice was called 

in, and we held on to the hope that there would be continued 

quality of life and dignity in death. Just before midnight on 

April 16, 2010, Randy died at home, surrounded by his family.

Changes for the future
Clinical research professionals must understand the enor-

mity of the decisions they are asking would-be participants 

to make. Sponsors should be challenged to consider the ethi-

cal issues facing patients and families with life-threatening 

diseases when designing protocols and preparing to recruit 

research subjects. Innovation in medical care will come from 

designer drugs, targeted therapies, gene therapies, new 

technologies, and most likely, a longer life. Although there 

are many changes that the drug development industry could 

consider, I believe that clinical research professionals can and 

must pragmatically alter their practices to better meet the 

needs of study volunteers, and do so now. We must redefine 

how we look at oncology clinical trials and look at these trials 

from the patient’s perspective. This includes understanding 

the impact of autonomy and obtaining informed consent, 

developing appropriate clinical trial design, and improving 

access to clinical trial information while paying special atten-

tion to those volunteers facing life-threatening diseases. 

Managing autonomy and the informed consent process. A 

little glimmer of hope has a significant impact on both the 

patient and the individuals (surrogates) who make decisions 

for people facing life-threatening diseases. Although the 

patient may maintain their ability to make an autonomous 

decision, their decision may be influenced by hope. 

Hope is an ethical domain of the patient-provider relation-

ship. On one hand, the experience of hope is a central and 
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a necessary element of the experience of sickness, healing, 

and wellness. On the other hand, the hopes of the patient, 

surrogate, and healthcare providers may generate subtle and 

ethically murky effects on the autonomy of patients who are 

facing life-threatening diseases and are therefore especially 

vulnerable. Healthcare providers have a specific knowledge 

and authority that influences the on-going evaluation of a 

patient’s health and hope. This is further complicated by the 

unspoken interaction between the patient’s hope and that of 

the healthcare provider. Ardalan and Mohrmann (2005) stated 

that: “The line at the end of one’s hopes and the beginning of 

another’s autonomy is among the central contestable issues at 

stake in the patient-provider relationship.” The authors recog-

nized the impact of hope and strongly suggested that, at the 

very least, the encouragement of false hopes should be avoided 

as false hope may constitute a violation of individual autonomy.3

With the current culture of “encouraging disclosure,” the 

question of how much information and what type of informa-

tion should be provided to patients or subject volunteers 

has come into question. The informed consent process has 

to manage the jargon-filled document—the Informed Con-

sent Form (ICF)—interpretation of inclusion and exclusion 

criteria, and understanding of incomplete and uncertain 

safety information. This is even more complicated when that 

potential subject is facing a life-threatening disease. The 

amount of information that should be provided depends on 

the patient’s abilities, desires, and the intervention or health-

care that is being provided.4 When a patient is facing a life-

threatening disease, the potential for the patient to exagger-

ate a benefit or minimize a risk is greater. From the subject’s 

perspective, there is the reasonable expectation that the 

study would not be conducted unless there was some degree 

of therapeutic benefit; some level of hopefulness. 

When facing life-threatening diseases, surrogates are of-

ten in the position to make life and death choices. In a study 

by Zier et. al.5 surrogates were able to accurately interpret 

statements expressing a high probability of a good outcome 

(such as “90% chance of surviving”) but not those expressing 

a high risk for death (such as “5% chance of surviving” or “50% 

chance of surviving”). They found that doctor’s messages re-

garding a prognosis were often viewed optimistically and that 

this optimistic bias, rather than a simple misunderstanding, 

resulted in inaccurate interpretation. Helping surrogates at-

tain realistic expectations about the patients’ likely outcomes 

is more complex than just giving clear information. With life 

or death choices, assessing therapeutic merits can be chal-

lenging. Oncology research participants may interpret the 

clinical trial information including ICF, exclusion/inclusion 

criteria, risks/benefits, and safety, as hopeful and optimistic 

while not acknowledging that there may be no direct benefit. 

The ethics of clinical research also requires equipoise, 

a state of genuine uncertainty on the part of the clinical in-

vestigator regarding the comparative therapeutic merits of 

each arm in a clinical trial. However, the question of whether 

clinical equipoise exists in a clinical trial in oncology is not 

clear. Often, approved therapies have response rates of less 

than 20%, while the drugs or biologics being studied are of 

unknown effectiveness but may have much lower toxicity. 

With the promise of improved efficacy, some would argue that 

putting half of the potential subjects into a control arm (SOC 

such as chemotherapy) as well as delaying access of the inves-

tigation product cause needless suffering. However, defenders 

of controlled and randomized clinical trials say that they are 

crucial in determining whether an investigational product 

really does extend life more than other approved treatments. 

Without hard proof that clinical trials can provide, doctors are 

left to prescribe “unsubstantiated hope;” the hope that you or 

your loved one is among the 20% or less that respond to SOC 

or among the unknown percent that responds to an investiga-

tional product. The history of cancer research is littered with 

drugs that appeared efficacious in early clinical trials and then 

failed when subjected to more rigorous testing. History has 

demonstrated that clinical research equipoise in the setting 

of life-threatening disease is not without biases. In one highly 

publicized melanoma trial, in which two cousins participated 

in a Phase II clinical trial with one randomized to the inves-

tigational product and the other to SOC, chemotherapy,6 the 

outcome was unfortunate. The cousin on the investigational 

product is alive while the cousin that received the chemother-

apy has died. The data from the Phase I trial with PLX4032 

had excellent results which may have been enough to claim 

that there was not clinical equipoise between PLX4032 and 

chemotherapy. Zelboraf (PLX4032) was approved in August 

2011; however its long-term future remains unknown.

Clinical trial design. In clinical trials for oncology or any 

life-threatening disease, there is always the need to balance 

wanting the cleanest possible results (generalizable knowl-

edge) with doing the best for each individual patient. Both 

physician/investigators and subject/patients want the inves-

tigational product to work, yet determining whether it does 

is a balance between the ethics of the physician/investigator 

and the hope and altruism of patients who choose to become 

human subjects participating in clinical trials. Our goal is to 

find out as quickly as possible, in as few patients as possible, 

whether an investigational product is efficacious and safe. 

Yet in doing so, sponsors often compromise strong statisti-

cal validity and protocol design in favor of a lower number of 

enrolled patients and more restrictive clinical trial design. 

Rising protocol complexity and burden has resulted in 

information that is not usable by the lay public; patient or 

family/caregiver. In a survey conducted by Getz et al., it was 

found that 69% of all protocols were amended; 46% before or 

during the conduct of the study and 37% of them were consid-

ered to be avoidable.7 The increase in the number of unique 

procedures and total procedures per protocol resulted in an 

increase in the total work burden at the investigational site 
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of 47.5%.8 Analysis of six studies by the Tufts Center for Drug 

Development found that approximately 30% of procedures 

performed supported non-essential endpoints, 30% to 60% 

supported secondary endpoints, and between 10% and 40% of 

the study procedures performed supported the primary end-

point. It is clear from the analysis by the Tufts Center for the 

Study of Drug Development that protocols are not becoming 

more concise and clear; but rather just the opposite.

Sponsors must be challenged to improve protocol designs 

in such a way as to address issues, such as inclusion and exclu-

sion criteria, that are consistent with the patients’ SOC. Proto-

cols that allow for SOC in combination with an investigational 

product and include treatment schedules that follow conven-

tional patient care would facilitate participation by making it 

more convenient for the patient and the family. The SOC for 

GBM is surgery, radiation, and chemotherapy; sometimes in 

sequence and often in combination. In addition, multiple brain 

surgeries, multiple radiation treatments, and multiple cycles of 

chemotherapy are not uncommon during the course of the dis-

ease. Protocols that exclude any one of these treatments or the 

number of treatments makes participation extremely difficult. 

As we enter an era of “personalized” medicine, clinical 

trial design will, out of necessity, focus on a more homog-

enous population. The number of new oncologic targeted 

therapies has increased significantly over the past few years. 

In metastatic melanoma, the approval of the Roche’s Zelbo-

raf, a targeted therapy for patients with the BRAF mutation, 

signals this change. Approximately 50% of metastatic mela-

noma patients are positive for the BRAF mutation. In the 

clinical trials, the response rate among these patients was 

approximately 50% rather than less the 20% seen in most on-

cology clinical trials in the past.9 As personalized medicine 

emerges into both clinical research and medical practice, it 

is possible that the adaption of new and novel protocol de-

signs will allow for inclusion and exclusion criteria to be con-

sistent with SOC while not increasing the number of patients 

required to meet statistical significance in a clinical trial.

Improved access to clinical trial information and improved re-

cruitment. For the past few decades clinical research profes-

sionals have recognized that less than 5% of cancer patients 

participate in clinical trials. The Los Angeles Times10 wrote: 

“Enrolling patients in clinical trials is one of the biggest 

barriers in cancer research. Only 3% to 5% of adult cancer 

patients enroll in clinical trials. And despite efforts to im-

prove the experience for patients, the number of participants 

hasn’t grown over the last decade. Some studies never enroll 
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enough participants to complete the project. Patients cite 

the complex requirements of some studies, lack of insurance 

coverage, or just lack of awareness for not enrolling in trials.” 

In a study of over 700 women screened for breast cancer in 

Sydney, Australia it was found that the decision to enter a 

clinical trial was an active one and correlated with a woman’s 

knowledge, understanding of clinical trials, and desire to 

play an active role in treatment decision making.11 

Patients and caregivers/surrogates should receive a con-

tinuum of “clinical trial education” that makes information 

regarding clinical trial options available to patients and 

their families continuously, from the time of diagnosis until 

death or remission. Patients and their families make “life 

and death” decisions at each and every point in their care so 

without current, timely, and accurate research information it 

is not possible to weigh participation in a clinical trial against 

continuation of SOC. Providing on-going information and 

education would help to balance the discrete units of hope 

that may come at each appointment or each MRI result. Edu-

cation about clinical trials that is provided in a continuum 

may prevent disqualification at a later time. 

Additionally, there should be easy access to information 

that is “usable and understandable” to the public, patient, 

and family. The most well-known website for clinical trial 

information is www.clinicaltrials.gov. It is the first to appear 

when searching on the web, followed by the National Cancer 

Institute, CenterWatch, disease-specific advocacy groups, 

and a variety of hospital systems. Information posted on these 

websites is not usable or understandable to the majority of in-

dividuals for which it may be important—patients and caregiv-

ers/surrogates. The inclusion and exclusion criteria are listed 

directly from a protocol and often meaningless to the patient. 

The best use of this information by the patient and family is 

to print it out and take it with them to their next doctor’s visit. 

Organizations such as CISCRP and patient advocacy groups 

often serve as resources to help patients and their families to 

interpret and navigate through this information. Explanations 

pertaining to potential benefits and potential risks must be 

available. In addition, potential benefits and risks of clinical 

research participation must be weighed against the likelihood 

of a response (risks and benefits) from continuing on SOC.

Conclusion
Making an effort to design protocols that maintain the trial’s 

validity while enabling seriously ill participants to receive both 

SOC and investigational products will help to improve patient 

participation in clinical trials. There exists an obvious paradox 

in clinical trial participation especially among cancer patients 

and those facing life-threatening diseases. Although less than 

5% of cancer patients enter clinical trials, 42% of those patients 

surveyed said that they would agree to participate in a clinical 

trial and 48% of those surveyed were simply uncertain. Uncer-

tainty stemmed from mixed feelings about new treatments, 

unknown side effects, randomization, and the perception that 

clinical trials were frightening. Slevin et al.12 suggested that it 

is time for the clinical research enterprise to review and revise 

both how clinical trials are described to potential subjects and 

the ways in which patients with cancer are invited to partici-

pate in clinical trials. Understanding the concept of hope and 

managing that hope through the duration of treatment, from 

diagnosis to death, may improve participation in clinical trials.

The three principles of the Belmont Report are autonomy, 

beneficence, and justice. Protection of human subjects partici-

pating in clinical trials requires us to ensure the individual’s au-

tonomy by avoiding coercion, undue influence, and affording 

additional protections for vulnerable individuals. Autonomy is 

the capacity of an individual to make an informed, un-coerced 

decision. In research, respect for the autonomy of patients is an 

important goal, though it often conflicts with the competing 

ethical principle, namely beneficence. In addition, the “thera-

peutic misconception,” a distortion of the subjects’ understand-

ing of the risk/benefit relationship of the research, challenges 

the clinical investigator’s ability to communicate information 

about a trial to a potential participant. The conflict between 

hope and autonomy challenges the fundamental ethical tenets 

of clinical research. “The line at the end of one’s hopes and the 

beginning of another’s autonomy is among the central contest-

able issues at stake in the patient-provider relationship.”3

Patient participation may also be improved by provid-

ing patients with trial information soon after diagnosis so 

that they can make decisions about their care that will not 

preclude trial participation in the future. Such changes will 

help ensure autonomous decision making and improve par-

ticipation in clinical trials. For Randy, when the appearance 

of a new, small, easily accessible lesion outside the original 

tumor bed was found the best approach determined was to 

forgo a biopsy and simply treat with a round of “targeted” 

radiation. That single decision, an additional round of radia-

tion, resulted in his being excluded from possible participa-

tion in a Phase II trial at a later date. 

Given the emotional need to hope for the best outcome 

weighed against the uncertainty of clinical research and 

whether the investigational product will work for you, the 

choice of whether or not to participate in a clinical trial is a 

difficult and very personal one. This is especially true when 

facing a life-threatening disease. Hope springs eternal and no 

matter how slim the potential for cure or recovery is, people 

will choose life over death. How do you manage that hope?

“If a patient goes into a clinical research trial with the at-

titude that, ‘this is my only hope,’ are they truly capable of 

making an autonomous decision? We have to somehow bal-

ance the needs of the patient and the needs of the companies 

that are trying to introduce new therapies to prolong the life 

of the patients while maintaining quality of life. In the end 

researchers need to take a moment and put themselves in 

the position of the patient and the family. They need to un-
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derstand the elements of time and hope because if they do, 

then they will learn to create protocols that better meet the 

needs of these patients, their families, and their physicians.”2
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Circulating Tumor Cell Testing 
A CTC test may fulfill an unmet need in oncology clinical trials 
and disease management practices. 

Chengsen Xue, Carla G. Hill, and Thomas W. Mc Closkey

D
evelopment of new anti-tumor 

drugs is time consuming and 

costly. Is there an effective 

pharmacodynamic biomarker 

able to predict early success or 

failure of a drug candidate in development? 

Ideally, fully validated and widely accepted 

biomarkers should be applied in the early stages of 

drug development, reducing the duration and cost 

of R&D activities, even as early as the pre-clinical 

phase. Although a relatively new procedure, early 

evidence indicates that a circulating tumor cell 

(CTC) test may fulfill this unmet need in oncology 

clinical trials and disease management practices. 

Surviving more than a decade of developmental 

struggles, CTC testing is gradually becoming 

recognized in the clinical trial arena as an ana-

lytically validated and clinically informative assay 

for monitoring cancer progression. The medical 

literature has shown the prognostic potential of 

performing a CTC count in pancreatic,1 colon,2 

breast,3 prostate,4 and lung cancer.5 As additional 

evidence rapidly accumulates from several large 

cancer centers, pharmaceutical and biotech com-

panies are increasingly realizing the importance 

of the CTC test in drug development, and thus 

are steadily incorporating CTC assessments in 

clinical trials. CTC testing is exhibiting increased 

R&D biomarker development activity during test-

ing of new drug candidates. This review discusses 

the benefits and limitations of CTC testing, focus-

ing on application in oncology clinical trials. 

CTC as a surrogate prognostic biomarker
Solid tumor cells have been known to be present 

in peripheral blood and bone marrow of metastatic 

cancer patients since 1869.6 Because they are such 

a rare event, it has taken many years for cancer 

researchers to develop methods to identify CTC 

in blood samples. One commonly used 

method is to enrich tumor cells by density 

gradient centrifugation. However, despite 

the basic methodology and low cost, this 

technique has a low recovery rate and poor 

separation, resulting in few tumor cells 

among a much higher number of normal 

blood cells, limiting its appeal as an effective clini-

cal application. CTC are an ultra-rare event, mak-

ing their detection extremely challenging; an esti-

mate is one CTC in a billion blood cells.6, 7

The CellSearch™ System (Veridex LLC) is de-

signed to enrich and enumerate CTCs in meta-

static cancers. The system semi-automates and 

standardizes the process of CTC enrichment, cell 

labelling, and analytical imaging for large scale 

sample processing conducive to clinical trial test-

ing. The CellSearch System is an FDA-approved 

in vitro diagnostic (IVD) device for managing and 

monitoring the progression of metastatic diseases 

including breast, colorectal, and prostate cancers. 

In a multi-center clinical trial, the system demon-

strated that a baseline enumeration of CTC in three 

metastatic cancers (5 CTCs per 7.5 mL of blood 

sample for breast cancer and prostate cancer, and 

3 CTCs per 7.5 mL of blood for colorectal cancer) 

differentiates between favorable and unfavorable 

survival outcomes. A higher CTC count correlated 

with a poorer outcome and overall survival, regard-

less of lymph node status or adjuvant therapy.7, 8, 9 

Additional work from other investigators confirmed 

the prognostic value of CTC enumeration as a novel 

biomarker.10, 11 As indicated in the guidelines for 

qualification and definition of a biomarker issued 

by the FDA and the NIH, CTC testing has shown 

several features of an effective biomarker:

Detection. The system defines a CTC event by 

positive selection, which relies on positive labelling 

for EpCAM and cytokeratins 8/18/19, and negative 

ES208582_ACT0313_032.pgs  03.06.2013  19:04    ADV  blackyellowmagentacyan



Visit our website to learn more about 
LabCorp's extensive service portfolio
as a global leader in flow cytometry
and circulating tumor cell services.

labcorp.com/clinicaltrials

glob'al·ly  

1: Spanning the entire earth;

worldwide; comprehensive

2: LabCorp Clinical Trials' entire 

focus and mission is to be the 

leading global provider of 

laboratory testing services for 

clinical trials.

3: Not only do we offer one of the 

most comprehensive test menus, 

but we are a global leader in 

advanced cell analysis techniques 

and quantitative flow cytometry 

assessments for global clinical 

trials. Through an agreement with 

Veridex®, we now offer CellSearch® 

circulating tumor cell (CTC) testing 

for researchers conducting clinical 

trials in China. This makes LabCorp 

the first and only clinical reference 

lab to offer CTC testing in China, 

adding to our global capabilities 

with this technology.

4: From large global safety studies to 

the most sophisticated esoteric 

tests - we have the people, 

resources and capabilities to 

exceed expectations.

We deliver more

Global Central Laboratories - Belgium - China - Singapore - United States
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Trials Using CTC as a Biomarker

Cancer Type Drug Candidate

Institutes or 

Country Phase

Purpose and 

Results Note Literature

Breast Chemotherapy SWOG and NCI Phase III Changing therapy 
for metastatic breast 
cancer (MBC) patients 
who have elevated 
circulating tumor cell 
levels at first follow-
up assessment

500 patients SWOG website, 
www.swog.org

FEC chemotherapy Germany Phase III Prognostic relevance 
of CTC

2,026 patients Cancer Research, 
70 (24 suppl 2), 
2010

DETECT I Germany Phase III Initially HER2- MBS 
and HER2+ CTC

1,420 MBC 
patients 
screened and 
228 patients will 
be enrolled

Cancer Research, 
71 (24 suppl 3), 
2011

Clopidopel 
(Plavix)

Germany Phase II Direct effect of the 
drug on CTC

48 patients 
enrolled

Cancer Research, 
70 (24 suppl 2), 
2010

LANDSCAPE study France Phase II Measure brain 
metastases and CTC. 
Showed early CTC 
decrease correlated 
to better therapy 
response

45 patients Cancer Research, 
70 (24 suppl 2), 
2010

Prostate Sipuleucel-T St. Bartholomew's 
Hospital, London, 
and Dendreon, 
Seattle, WA

Phase III CTC as efficacy-
response surrogate 
biomarker

In metastatic 
androgen 
dependent 
prostate cancer 
(mADPC)

Journal of Clini-
cal Oncology, 
29, (suppl 188), 
2011

Antiandrogen 
therapies abi-
raterone acetate 
and MDV3100

Sloan Kettering 
Memorial Cancer 
Center, NY

Phase III CTC as efficacy-
response surrogate 
biomarker of sur-
vival, also to discover 
molecular determi-
nants of CTC for pre-
dictive biomarker

In castration-
resistant pros-
tate cancer 
(CRPC)

Clinical Cancer 
Research, 17 (12) 
3903-3912 (2011)

Melphalan Imperial College, 
UK

Phase I Using CTC and PSA 
as a measure of 
response

In castration-
resistant pros-
tate cancer 
(CRPC)

Clinical Cancer 
Research, 18 
(8) 2352-2359, 
(2012)

Lung Navitoclax  
(ABT-263)

Johns Hopkins 
Cancer Center, 
MD

Phase II CTC as one of end-
point marker and 
indicate poor out-
come

In small cell lung 
cancer (SCLC)

Clinical Cancer 
Research, 18 (11) 
3163-3169-3912 
(2012)

Pertuzumab and 
Erlotinib

Genentech, CA Phase II Decreased CTC count 
is an early indicator 
for longer progres-
sion-free survival

41 patients with 
non-SCLC

Clinical Cancer 
Research, 18 (11) 
3163-3169-3912 
(2012)

Source: Chengsen Xue, Carla G. Hill, and Thomas W. Mc Closkey

Table 1. Clinicians and pharmaceutical companies are using CTC count as a biomarker in many ongoing clini-
cal trials, but also use knowledge learned from CTC studies to explore new venues of personalized medicine. 

ES208578_ACT0313_034.pgs  03.06.2013  19:04    ADV  blackyellowmagentacyan



appliedclinicaltrialsonline.com   Applied CliniCAl TriAlS    35March 2013

selection, which excludes hematopoietic cells positive for CD45, 

combined with morphologic criteria. CTCs identified and iso-

lated by the system are visually confirmed as cancer cells.

Prognosis. Several independent, multicenter trials have 

confirmed the prognostic value of CTC detection and enu-

meration. Application of the CTC test can be used to track 

changes in enumeration over time within an individual pa-

tient in response to drug treatment; less CTC corresponded 

to a more favorable outcome.18, 19 A recently completed trial 

indicated that CTC predicted which patients would benefit 

from treatment in prostate cancer.12

Prediction. Enumeration of CTC, as well as molecular test-

ing of isolated CTC to determine cancer genotype, is being 

actively pursued in clinical trials for determining value as 

predictive biomarkers for drug sensitivity, which can be 

used to guide treatment selection.

Response-indicator. CTC testing can be used to help moni-

tor treatment effects. A trial conducted at Memorial Sloan-

Kettering Cancer Center showed change of CTC from base-

line strongly indicated greater risk, more than traditional 

markers like PSA, predicting the overall survival probability 

for patients with metastatic castration-resistant prostate 

cancer.10 Certain oncologists are counting CTCs every few 

weeks in patients with several metastatic cancers to gauge 

whether a treatment regimen is effective. Anti-tumor treat-

ment is becoming increasingly more specific with molecular 

targeted therapy relying on defined biomarkers. The most 

promising outcome of CTC testing as a pharmacodynamic 

biomarker is clear evidence of direct pharmacological effect 

of a drug, which may potentially save money in drug R&D.

Efficacy-response. Many cancer clinics within the United 

States have actively adopted CTC testing as an efficacy-

response tool. The Southwest Oncology Group trial was de-

signed to test CTC as a marker for treatment efficacy in 500 

metastatic breast cancer subjects. The therapy regimens 

are monitored and adapted as the CTC count changes.13

Treatment resistance. CTC as a biomarker can identify sub-

jects not responsive to treatment.

Although a relatively new test, CTC counts show promise 

in serving as a biomarker for testing of drug candidates and 

monitoring treatment response in patients with solid tumors 

who have progressed into metastatic stages. 

CTC testing reported in clinical trials
Over the past two years, CTC testing has become a very active 

field in oncology drug development and pharmacodynamic 
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studies. In an extensive literature search, 

prior to December 2010, only one Phase 

I clinical trial was published using the 

CellSearch™ for CTC testing as phar-

macodynamic biomarker.14 By mid-2012, 

there were 18 clinical trials utilizing CTC 

biomarker testing reported in the journal 

Cancer Clinical Research alone. In ad-

dition, increased R&D activities in the 

CTC field are evident as demonstrated by 

CTC lectures at international meetings 

and professional seminars, as well as a 

large number of publications available in 

peer-reviewed professional journals. Fur-

thermore, at the 2012 American Society 

of Clinical Oncology (ASCO) meeting, a 

new section was exclusively devoted to 

the topic of CTC. Clinicians and pharma-

ceutical companies are using CTC count 

as a biomarker in many ongoing clinical 

trials, but also use knowledge learned 

from CTC studies to explore new venues 

of personalized medicine (Table 1).

CTC testing in clinical trials
The positive rate of CTC detection in 

oncology patients varies and is dependent on several factors: 

the stage of cancer, the origin of the cancer, and the age of 

the patient. It has been reported that of the subjects enrolled 

in an oncology trial, anywhere from 10% to 78% of individuals 

can be positive for the presence of CTC.7, 11, 15 It is also impor-

tant to determine an appropriate visit and sampling schedule 

for blood collection once the baseline is established, to moni-

tor changes in CTC count. A prostate cancer trial has shown 

CTC testing performed at four or eight weeks after treatment 

can provide important prognostic information and can pre-

dict a favorable or unfavorable outcome of the therapy.10

Limitations of the CTC test 
Considering that the CTC test is still in a developing stage, it 

is worth pointing out that there are still some important issues 

that remain to be solved. One of most discussed weaknesses is 

the potential for false negative results (non-detected CTCs) by 

CellSearch technology or other EpCAM surface marker-based 

techniques. In a study which enrolled 124 metastatic prostate 

cancer subjects, a comparison found that a flow cytometry-

based method captured more CTCs than the CellSearch Sys-

tem.10 Because of a lack of unique markers to identify tumor 

cells, CellSearch and other techniques relying on antibodies to 

capture CTC intrinsically underestimate the actual numbers. 

One solution being explored is to use a cocktail of cytokeratin 

antibodies to increase the overall detection rate. There are nu-

merous studies exploring why tumor cells lose the expression 

of cell surface EpCAM. This change can be a result of epithe-

lial-mesenchymal transition (EMT). Tumor cells undergoing 

EMT can be missed by the CellSearch System. Another as-

pect of the CTC test which can be improved is inter-operator/

inter-laboratory variability. In a multicenter study, CTC results 

varied widely among different test sites. High inter-laboratory 

variability may result from inter-operator inconsistency on im-

age interpretation, leading to misclassification of CTCs.16

More options on the way
At present, CellSearch System is the only FDA-approved 

method as an IVD device for CTC detection and enumera-

tion. However, several CTC isolation and capture tech-

niques are being developed in more than two dozen ac-

ademic groups and commercial ventures.6 Two notable 

methods are the CTC-chip and the ApoStream method.

The CTC-chip is also an EpCAM-based separation. It 

is a silicon microchip containing thousands of microposts 

coated with anti-EpCAM. A blood sample is passed through 

the microfluidic channels which contain those posts. It 

is a sensitive and selective detection for CTC and it also 

maintains the cells in an intact state so further downstream 

analysis for molecular profile may be performed.17

Another new technique in this field is the ApoStream 

method developed by ApoCell Inc. This method relies on 

dielectric properties (polarizability) of cells. Because of 

differences in size, membrane area, density, and conductiv-

ity, CTC have distinct dielectric properties from other cells 

FAQs

FAQ Answer

Why is the CTC test called  
a “blood biopsy”?

One advantage to CTC testing is the convenience of 
peripheral blood sampling which can provide informa-
tion about a solid tumor. 

How much blood volume is 
needed?

7.5 mL of whole blood is used for the test; 10 ml is 
drawn.

Which phlebotomy tube 
is used?

CellSave™ tube stored and transported at room tem-
perature .

What is TAT for results? It takes up to four hours to batch run samples and 
acquire images. Depending on how many CTC exist in 
a sample an experienced CTC expert can analyze and 
review images within hours for one CTC test.

What’s the Quality Control 
for the test?

CellSearch has QC vials with fixed, pre-labelled cancer 
cells. 

What are the most com-
mon issues or problems 
with this test?

Blood sample quality is the major issue. 

May I request other param-
eters in addition to  enu-
meration?

Yes, however these tests are experimental. There are 
several molecular profiles possible, such as HER2.  
Another possibility is to perform FISH analysis. 

Source: Chengsen Xue, Carla G. Hill, and Thomas W. Mc Closkey

Table 2. Frequently asked questions regarding the CTC test. 
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such as peripheral blood leukocytes. The ApoStream tech-

nology leverages these differences in a micro-channel flow 

field to isolate CTCs during a process of Dielectrophoresis 

Field Flow Fractionation. The benefits of this method are 

that it is antibody-independent and minimal cell loss occurs 

in the process, so it results in high recovery and high purity. 

Another advantage of the technique is that the isolated and 

recovered CTCs maintain cell viability and can be used for 

further downstream analysis.20

Other techniques are being developed based on several 

methods: size-based isolation such as micropore filtration, 

imaging based methods such as EPISPOT assay, and high 

speed scanning f luorescence microscopy. It is possible 

that a CTC test in the near future will be a combination of 

several complementary technologies so the weaknesses of 

each technique may be minimized.

Summary
During testing of new oncology drug candidates, the CTC test 

may serve as an effective surrogate biomarker for efficacy. The 

CTC assay is being steadily incorporated into various phases 

of drug trials. The experimental design for such trials should 

consider the limitations of the test as well as its benefits.
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Art & Science of 
Imaging Analytics 
Incorporating imaging analytics 
can improve the quality of work and 
minimize unexpected delays.

Amit Vasanji and Brett A. Hoover

M
ore often than not, when 

exploring options to man-

age image acquisition and 

analysis, many investiga-

tors (sponsor and CRO 

alike) face the, “I don’t even know where 

to begin” dilemma. Many researchers find 

it challenging just to stay current on the state-of-

the-art in imaging and image analysis, let alone 

imaging-related requirements for preclinical and 

clinical trials. Rapid advances in image acquisi-

tion technology and continued developments in 

image analysis software are changing the depth 

and breadth of clinical research. Imaging per-

meates clinical and basic research across many 

scientific disciplines including oncology, orthope-

dics, ophthalmology, cardiology, and neurology, 

and across entities focusing on pharmaceuticals, 

medical device development, cell and molecular 

biology, tissue engineering and beyond.

As organizations delve into the clinical trial pro-

cess they discover that there are many options for 

creating an optimal trial protocol that will maxi-

mize their ability to successfully meet desired 

primary and secondary endpoints. A critical part 

of the trial protocol is the “power” variable, or the 

number of patients required to reach 90% to 95% 

confidence such that statistical significance can be 

reliably concluded at the end of a trial. Inevitably, 

in order to reach such significance in a highly vari-

able human population the recommended number 

of patients in these studies can be quite large. 

Unfortunately, with large patients cohorts, the ef-

fort, time, and cost required to analyze and score 

all of the medical image data acquired during the 

trial can increase exponentially and pose a sig-

nificant barrier in getting a new medical device or 

therapeutic to market. Oncological and orthopedic 

clinical trials, for example, frequently include a CT- 

or MRI-based imaging component as part of their 

secondary endpoints. Such endpoints are 

often vital for safety and efficacy assess-

ments and provide essential evidence for 

market adoption. Unfortunately, to account 

for inherent patient variability in response 

to an implant, device, or drug, and the sub-

jectivity of multiple observers and scoring 

systems, these trials require extremely 

large patient numbers that consequently produce 

skyrocketing costs related to patient procedures, 

physician assessments, compliance, and radiologi-

cal imaging and evaluation.

With all this in mind, a trial researcher has the 

daunting task of weighing the cost and effort as-

sociated with effectively evaluating the safety and 

efficacy of a device against the potential return on 

investment and predicted market adoption. Fortu-

nately, there is a new model emerging that blends 

CRO manpower, software engineering, and imag-

ing-specific expertise that can alleviate the cost 

and effort portion of this equation and even poten-

tially aid with market acceptance. In this novel ap-

proach, proven algorithms housed in an extensive 

software library serve as a basis for development 

of customized 2D/3D/4D image analysis and visu-

alization software tailored to the specific needs of 

a given clinical trial. This “software library” is akin 

to the spice rack that a master chef would have and 

the “algorithms” are equivalent to the spices the 

chef would use to create fine cuisine (or “image 

analysis software”). As such, it is critical to the suc-

cessful application of the algorithms that the engi-

neer or “chef” has adequate domain knowledge not 

only in software development, optimization, and 
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EVENT OVERVIEW

An estimated 7–10 million people worldwide are living with Parkinson’s 

Disease, making it the second most common neurodegenerative disease after 

Alzheimer’s.
 

To date, the diagnosis of Parkinson’s has been exclusively defned by the pres-

ence of motor signs and their responsiveness to levodopa (according to UK 

Brain Bank Criteria).
 

However, recent research has demonstrated the importance of non-motor 

symptoms (NMS) such as REM (rapid eye movement) sleep behavior disor-

der (RBD), constipation, heart rate variability changes, olfactory dysfunction, 

and cognitive decline (dementia) in both the diagnosis and treatment of 

Parkinson’s Disease.
 

The webinar will be lead by an internationally recognized expert in Movement 

Disorders, Professor Claudia Trenkwalder, M.D., Neurologist, from the 

Department of Neurosurgery at the University of Goettingen and Medical 

Director of the Paracelsus-Elena Hospital, specialized for the treatment of 

Parkinson’s Disease and related motor disorders, at Kassel in Germany.  She will 

be joined by Professor Ralf Kohnen, PhD, ScD, Executive Vice President & Head, 

Global Scientifc Afairs at RPS, who was a key member of the team that  devel-

oped and validated the Parkinson’s Disease Sleep Scale, PDSS-2; one of the tools 

utilized to measure NMS in Parkinson’s Disease patients.  Professor Trenkwalder 

will present brand-new data on the relevance of NMS for the diagnosis of early 

Parkinson’s Disease and for therapeutic or preventative drug trials.   
 

This webinar will introduce the feld of NMS and then demonstrate its role in 

clinical trials for new treatment options in Parkinson’s. New data will be pre-

sented outlining how a variety of NMS alone or specifc patterns of symptoms 

can contribute to the diagnosis of early Parkinson’s which enables a completely 

new perspective on prevention strategies (delayed onset) and related drug tri-

als in this neurodegenerative disease. Methods for evaluation and documenta-

tion of NMS will be presented. Finally, an approach to screen large populations 

at risk for neurodegenerative disorders will be addressed.

Key Learning Objectives:

After the webinar, participants should

n	Know about the most important non-motor symptoms of PD and how to 

diagnose and measure those exactly

n	Understand how non-motor symptoms of PD can be used to identify and 

diagnose early PD patients

n	Be able to include and measure non-motor symptoms of PD in clinical trials 

for the treatment or delayed onset of PD

For questions,  contac t  Kristen Farrell at  kfarrell@advanstar.com
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image analysis/acquisition, but also in translation of quanti-

tative image metrics to relevant pathological outcomes. By 

properly combining these elements, image quantification that 

previously required months of manual delineation can now be 

automated, thus yielding increased throughput, precision, and 

objectivity all adapted to an individual study’s image-based 

endpoint requirements.

The way it has always been done
Traditionally, researchers have utilized the services of a con-

tract research organization (CRO) to run their clinical trials. 

With regards to image analysis/interpretation, most of these 

CROs provide teams of clinical staff to secure images and 

perform manual scoring and data reporting. Unfortunately this 

approach is labor and cost-intensive, with significant margins 

for human error as a result of inherent human subjectivity and 

inter/intra-observer variability. Furthermore, it is virtually 

impossible for even the most skilled technicians to “quantify” 

their observations, and as a result they can only offer qualita-

tive measurements (i.e., “scores”). As you can probably imag-

ine, relying solely on subjective qualitative data not only weak-

ens the ability to defend the results of a clinical trial, but it also 

necessitates a larger patient cohort to achieve endpoint statisti-

cal significance and hence more time and cost to complete the 

trial. Let’s take a look at this relative to a realworld analogy that 

almost everyone has had to deal with at one time or another.1 

You are driving down the freeway and you pass under 

a bridge. Much too late to slow down, you see a radar gun 

pointed at you. As you slam on the brakes and pray, the of-

ficer jumps into his car and begins to follow. Trying to decide 

whether to make a getaway or break out into tears, you even-

tually pull over and wait for the officer to approach your car. 

Of course you are asked the age-old question, “Do you know 

how fast you were going back there?” Flashing back to grade 

school when the teacher asks you, “Where’s your home-

work?,” you stammer, “I’m not sure, how fast was I going 

officer?” Imagine your reaction if the officer replied “Well…I 

don’t know, but on a scale from 1 to 10, I’d say you were doing 

about an 8.” Or better yet, what if the answer was “I’m not 

sure exactly, but I measured the speed of 80% of the last 100 

cars to pass under that bridge and they were all speeding, so 

statistically speaking you must have been speeding as well.”

This is not how law enforcement works in the real world, 

so why should it be the way organizations approach clinical 

imaging analytics? As imaging technologies continue to 

produce not only more detailed image data, but also more 

of it, it becomes increasingly difficult to perform a compre-

hensive and objective analysis of the data, let alone one that 

involves precise and quantitative measurements. 

Take for example preclinical trials where histology is often 

used to score the bone growth in an orthopedic bone scaffold. 

It is possible, due to the natural randomness of the healing 

process, that some areas of the scaffold will have more new 

bone growth than others. In the traditional model, some per-

centage (e.g., 10% to 20%) of the entire tissue volume would be 

histologically sectioned, stained, and analyzed manually. 

So if your budget can only allow for the sampling of 10% 

of the entire volume, you run a risk of misinterpreting 

the true performance of the implant. Worse yet, you leave 

yourself open to the possibility of a false positive, wherein 

the scaffold performs well according to scores in the 10% 

of sections analyzed, however, the other 90% of the scaffold 

not evaluated actually contains no bone integration. In this 

case the scaffold is erroneously characterized as efficacious 

because your approach to imaging and image analysis lacks 

the resolution and comprehensiveness to 

provide data representing the full picture. 

In some studies, inter- and intra-observer 

variability has been documented to be as 

high as 100% (the coefficient of variabil-

ity). Combine this with the challenges of 

data sub-sampling and you have created a situation where 

a material amount of time and money have been invested 

only to generate data which offers a limited and potentially 

inaccurate view of your product’s performance. Often, this 

can lead to misguided decisions regarding the status of the 

product R&D program. 

Fortunately, advanced techniques for the co-registration 

and correlation of micro-computed tomography (micro-CT), 

clinical computed tomography (CT), and automated high 

resolution, large field-of-view histomorphometry (histology) 

image data have been developed to enable the comprehensive 

and quantitative analysis of the entire tissue volume or re-

gion-of-interest (ROI) in which a scaffold or implant has been 

placed. As a result, an investigator can compare images and 

analysis outputs of histology sections with corresponding 

slices from volumetric datasets. Employing this approach, 

the number of histology slides that need to be prepped, pro-

cessed, and analyzed may be reduced by 50% or more while 

increasing the volume of the implant actually analyzed. 

Similarly, in clinical practice it is common to employ 

trained professionals to manually score image data. This 

could involve “reading” MR images to assess joint integ-

rity and tissue response to implanted devices, CT images 

to determine the formation or loss of bone, remodeling of 

articulating surfaces, and signs of impingement; positron 

emission tomography (PET) to discern location and con-

centration of radio-labeled cells or drugs; and CT-angiog-

raphy images to evaluate blood vessel morphology and ob-

struction. Unfortunately, when assessed solely by a trained 

A number of vendors offer universal “plug-and-
play” solutions that provide researchers with 
“do-it-yourself” image analysis capabilities.
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observer, these reads are generally both qualitative and 

subjective. Qualitative in that the presence of pathology is 

scored as either “yes” or “no,” or perhaps on a scale of 0 to 5. 

Subjective in the sense that one image reader based on his/

her experience might submit a score of “1” while another 

reader may assign a score of “3” (inter-observer variability), 

or a single reader might score the same image differently on 

two separate occasions (intra-observer variability).2, 3 With 

this in mind, it is not surprising that so many regulatory ap-

plications are rejected on the basis of data inconsistencies, 

or why it requires multiple, costly iterations to obtain mar-

ket approval for a new biomedical product.

Fly the plane yourself or hire a pilot?
Recently, a number of software vendors have emerged of-

fering universal “plug-and-play” solutions that provide re-

searchers with “do-it-yourself” image analysis capabilities. 

Unfortunately these packages present steep learning curves 

and ultimately result in less “plug and play” and more of 

a manual brute force approach to image analysis. Akin to 

jumping into the cockpit of an Air Force F-18 fighter jet and 

pushing the throttle forward, the thrill of loading your im-

ages into advanced software is just that…thrilling. While 

getting the F-18 off the ground is probably within the grasp 

of most everyone reading this article, flying to a specific 

destination and safely landing the plane is far less probable 

and will likely end in disaster. Similarly, critical knowledge 

is needed to appropriately plan for and optimize imaging 

analytics software for a clinical trial. Lack of foresight re-

garding image analysis goals and acquisition protocols in 

the planning stages for a clinical trial can result in flawed 

data, ill-conceived primary and secondary endpoints, and 

substantial setbacks relative to clinical trial progress and 

final efficacy claims. This can significantly escalate initial 

time and cost estimates for a successful trial. 

The large amounts of inter-patient 

variability seen in clinical studies can 

be a challenge to overcome, and the vast 

array of medical applications (patholo-

gies, devices, etc.) which can benefit 

from imaging and image analysis (e.g., 

cardiovascular, orthopedic, oncology 

in-vitro cell phenotyping, and signaling) 

dictates that the reality and complexity 

of life science R&D demands a compre-

hensive and application (or study)-spe-

cific approach. It is virtually impossible 

to repurpose a single software package 

to handle an infinite number of image 

measurements relative to the vast array 

of implants, drugs, and biologics that 

could be potentially conceived. Com-

mercially available software marketed 

as all-in-one, comprehensive solutions, are most often de-

signed, verified, and validated for specific applications with 

generalized outputs defined in previous studies. Varying 

study parameters such as anatomical site, treatment dose, 

delivery, regimen, imaging vendors, and scanning protocols 

(resolution, field-of-view, etc.) can invalidate such software. 

To compensate, some packages offer user-adjustable fea-

tures to provide flexibility such that the end user can adjust 

various filter metrics or input parameters to fit a study’s need. 

Unfortunately these software packages present steep learn-

ing curves for the average user and require an experienced 

biomedical imaging analytics engineer (“master chef”) to 

comprehend and adequately assess the consequences of 

adjusting specific image processing components. Lastly, it 

can be cost prohibitive for a software company to develop, 

get appropriate regulatory clearance, and then subsequently 

market single-use software packages for each type of medical 

imaging and analysis application conceivable. 

Extending the F-18 analogy, organizations conducting 

large patient trials involving multiple imaging modalities and 

multiple time points should consider the value of “hiring the 

proper pilot” to generate effective image analysis algorithms 

to meet study needs Fortunately, in an emerging trend, a 

number of professionals with post-doctoral experience have 

combined their passion for biomedical imaging with com-

puter science and software engineering to offer clinical trial 

researchers a well-aligned solution for their analysis needs. 

These professionals are available for hire as imaging analyt-

ics experts—individuals who can generate customized solu-

tions for imaging-intensive portions of a clinical trial. These 

individuals should have substantive experience in: medical 

imaging hardware/optics; biomedical image analysis; bio-

medical engineering (MS or PhD degree); and software 

engineering (optimization, interface development, graphics 

programming). Imaging analytics experts are most often 

Source: Amit Vasanji and Brett A. Hoover

Figure 1. A. CT of a normal scapula. B. CT of the bilateral pathologic 
scapula from the same patient. C. Superimposed isosurface renderings 
of normal scapula (green) and mirrored/spatially co-registered abnor-
mal bilateral scapula (blue).

Imaging Controls for Pathologic Scapulae 
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found in core labs at academic research institutions or within 

software-enabled imaging contract research organizations 

(ICRO). This unique blend of biomedical engineering train-

ing, image processing and analysis know-how, and program-

ming expertise enables these engineers to provide valuable 

assistance in the design of acquisition protocols across mul-

tiple modalities that are optimized for extraction of quantita-

tive parameters by uniquely adapted algorithms.

Protocol development. The selection of appropriate imag-

ing protocols can dictate the success or failure of an image-

intensive clinical trial. Experienced imaging experts can 

provide a trial researcher with suitable options to optimize 

image quality and feature prominence for a given image 

acquisition modality (e.g., CT, MR, X-ray, PET, CT-A, etc.). 

This could range from CT protocols that provide the highest 

resolution for a given field-of-view without imparting large 

radiation doses, MR sequences and field strengths that en-

able preferential enhancement of specific tissue types, and 

X-ray views that produce the most repeatable and relevant 

orientations of an implanted device. 

Common imaging modalities used in clinical trials in-

clude, but are not limited to computed tomography (CT), 

magnetic resonance (MR), positron emission tomogra-

phy (PET), single-photon emission computed tomography 

(SPECT), X-ray, ultrasound and other variations on these 

technologies. Briefly, CT and MR are 3D imaging modalities 

which enable clinicians to study dense (e.g., bone) and soft 

(e.g., cartilage, fat, etc.) tissue in three dimensions. PET and 

SPECT imaging require intravenous administration of radio-

nucleotide tracers that provide physicians with the ability to 

assess organ function, or drug or biologic localization within 

the body and temporal distribution (e.g., drug metabolism). 

X-ray imaging is a long-standing 2D modality that is most 

commonly used in bone-related studies (e.g., orthopedic 

implant function, fracture healing, etc.) to assess new bone 

growth, implant/device translation, changes in bone quality, 

etc. Lastly, ultrasound imaging can be used to evaluate blood 

flow (specific segment flow-rates or turbulence, tumor per-

fusion, etc), cardiac function, and assess and visualize vari-

ous soft tissues and whole organs to confirm the presence of 

pathology that produces measurable density variation (i.e., 

calcifications, plaque, necrosis, etc). 

When selecting an appropriate imaging modality for a 

study it is critical to consider patient safety. For example, 

if CT imaging is required for particular treatment/device 

assessment, patients will be exposed to ionizing radiation. 

Thus, it would be important to understand and account 

for the various safety rules and regulations governing the 

amount of radiation a patient can be exposed to for a given 

scanning session, what exposure frequency is permissible 

and how these and other parameters vary with anatomical 

region of interest. For CT and X-ray imaging, radiation dos-

age levels and guidelines are well documented.4 For further 

information on the guidelines for patient radiation dosage, 

organizations such as the American College of Radiology, 

the Agency for Healthcare Research and Quality, and the Ra-

diological Society of North America are valuable resources.5

It is also important to consider the availability of acquisi-

tion equipment. If your imaging protocols require an imag-

ing technique or instrument that is only available at one of 10 

healthcare institutions, you run the risk of stalling your trial 

due to lack of qualified patients recruited within the defined 

geographical boundaries of the study. In this case an imag-

ing expert will be able to help find the right balance between 

technology and expected study aims to develop appropriate 

protocols that are valid across multiple sites if necessary. 

Complementing imaging experts, image analysis engi-

neers may aid in the selection of optimal imaging modalities 

Source: Amit Vasanji and Brett A. Hoover

Figure 2. A. Patient’s CT scan of the tibia. B. 
Following clinical CT scanning prior to insertion 
(isosurface rendering on the left and orthogonal 
planar views on the right). C. Using a micro-CT 
imaging prior to insertion (isosurface rendering on 
the left and orthogonal planar views on the right). 
D. Precision analysis of femoral metallic screw vol-
umes segmented from temporally acquired clinical 
CT scans (4% variation in volume). 

Analysis Controls for Accuracy and Precision
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and approaches (i.e., time points, views, reconstruction 

filters, etc.) that provide the most suitable images for fea-

ture segmentation. Subsequently integrating customized 

quantitative imaging analysis into the clinical trial protocol, 

it is possible to significantly increase the quality of endpoint 

measurements and reduce the number of patients required 

to meet ideal alpha (p-value) and beta (power) values for a 

given trial. Fewer patients translates to less cost and time 

required for successful study completion. Optimized imag-

ing and analysis protocols will increase the likelihood of 

meeting study endpoints, potentially providing a smoother 

pathway for regulatory and marketing approval.

Selection of appropriate analysis algorithm(s). Once a wish 

list of appropriate image-based metrics have been defined to 

satisfy a trial’s primary and secondary efficacy endpoints, it 

is crucial to consult an imaging expert to determine whether 

or not extraction of these metrics is in fact feasible by an 

established algorithm/software package, by a trained ob-

server, or by a combination of both. Obviously, software will 

never be used solely in place of qualified medical profession-

als. However, in some instances, analysis algorithms may be 

used to significantly improve the efficiency and workflow of 

a medical professional (i.e., automated time-point registra-

tion and multi-planar reformatting). In cases where an im-

plant’s performance metrics are highly complex and require 

quantitative precision, or where large patient cohorts neces-

sitate analysis automation, appropriately selected algorithms 

can drive parameter output when these algorithms are veri-

fied and validated by medical professionals.6, 7, 8

Custom algorithm development (if necessary). Depending 

upon the complexity of output parameters, generalized algo-

rithms alone may not provide effective solutions. An imaging 

analytics expert, however, with intimate knowledge of study 

protocols, clinical goals, and software engineering expertise 

can very quickly assess the need for custom image analysis 

algorithm development. When pre-existing algorithms are 

unable to extract the necessary data needed to support an effi-

cacy claim or meet a study’s endpoints, new algorithms can be 

developed and tailored to account for various aspects of a clini-

cal trial (e.g., treatment type, anatomical region-of-interest, 

imaging modality, implant material/morphology, etc.).9 

Proper controls and validation. It is of vital importance to 

define appropriate study controls and sound validation meth-

odology to certify image analysis algorithms before your 

clinical trial protocols are finalized. It could be disastrous to 

generate volumes of quantitative data only to have a regulatory 

official dismiss them because analysis approaches were not 

appropriately tested. For example, if a researcher is testing a 

new drug hypothesized to reduce the localized tissue damage 

caused by a stroke to either the left or right hemisphere of the 

brain, the contralateral (“unaffected side”) can be used as an 

internal control for each patient as a standard for “healthy” or 

“normal” tissue. Using customized image analysis algorithms 

to flip and spatially register the normal and the pathologic 

sides of the brain, quantitative information on the drug’s ef-

ficacy and safety can be extracted based on a patient’s own 

anatomy rather than randomly selected “normal” subjects. 

This same approach can be applied across all patients and 

treatment cohorts. Figure 1 demonstrates this concept in an 

orthopedic clinical study.10 Such an approach requires ad-

ditional steps during the evaluation process for each patient, 

however, in most cases the routine can be automated or at the 

very least optimized for efficient workflow. As an example, the 

registration shown in Figure 1 required ~2 minutes of user-

guided pre-alignment followed by ~3 minutes for automated 

algorithm-based registration (mutual information algorithm). 

Ultimately, the ability to normalize patient 

metrics across a large cohort far outweighs 

the minor investment in time.

Figure 2 illustrates another method for 

image analysis algorithm validation. Volu-

metric scans of various types of orthopedic 

screws either implanted into a cadaver or directly from the 

manufacturer’s packaging were acquired using a conven-

tional CT prior to the start of a clinical trial. Customized 

implant segmentation and analysis routines were used to 

extract volumetric and density measures which, in turn, were 

compared to values obtained from Micro-CT scans of the 

same screws (20 μm voxel resolution). Additionally, when 

possible, non-resorbable objects present in each timepoint 

for a given patient may provide a variability measure for algo-

rithm performance. As an example, the metallic screw shown 

in Figure 2D had an acceptable ~4% variation in volume mea-

surement across multiple timepoints using an algorithm de-

veloped for anterior cruciate ligament (ACL) tunnel analysis. 

Data such as this, derived from simple pilot scanning or ret-

rospective studies, can enable biostatisticians to confidently 

assess the patient population size required to demonstrate 

statistical significance of a study’s primary and secondary 

endpoints.11 Regardless of how you and your imaging analyt-

ics expert decide to validate custom-tailored image analysis 

algorithms, it is important to consider the time expense re-

quired. The validation time will vary based on:

•	How novel the approach is (existence of previous trials, 

publications)

•	Availability of pre-existing patient data

•	Regulatory agency guidelines/feedback 

•	The imaging modality

•	The variability inherent in the “trusted standard” (e.g., 

radiologist/pathologist score) 

Depending on the sophistication and volume of  
the analysis required, substantial cost and time 
savings can be realized.
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Depending on the level of application-specific expertise, 

the factors mentioned above, and the availability of resources, 

the time required iteratively validate customized imaging ana-

lytics algorithms could range from a few days to a few months.

Visualization. Medical device and drug performance can 

be difficult to convey to stakeholders, regulatory agencies 

and potential customers using only tables and graphs. By 

incorporating custom-tailored quantitative data visualization 

schemes into your clinical trial protocol during initial plan-

ning stages, you will be in a position to build a much stronger 

case for your product’s safety and efficacy claims. Visualiza-

tions derived directly from a trial’s quantitative imaging data 

may be used to effectively and succinctly communicate how 

well a device or drug met a study’s primary endpoints in a 

WYSIWYG manner (what you see is what you get). This will 

impact not only the chances of receiving regulatory approval, 

but also the ability to convince clinicians and patients that the 

new product is an improvement over the current standard of 

care. Quantitative visualization is a significant improvement 

over the traditional approach of relying on artistic or digital 

renderings which are derived from subjective, qualitative im-

age scoring data, or input from trained image readers.

Financial considerations
There is a financial case to be made for utilizing customized 

image analysis in clinical trials. Depending on the sophis-

tication and volume (patient cohort size) of the analysis 

required, substantial cost and time savings can be realized. 

For example, using quantitative and comprehensive data de-

rived from custom-tailored image analytics often translates 

to lower patient numbers required to reach statistical signifi-

cance for safety or efficacy endpoints. This is a direct result 

of improved objectivity that accompanies automated analysis 

and increased precision free of any trained user or expert 

reviewer bias. Reducing cohort size in this manner can dra-

matically lower costs over a multi-year study. In some cases 

the reduction in costs can be attributed to the removal of 

manual steps for counting/tagging or tracing regions of in-

terest. In other cases the development of tools customized to 

a given study will not only make contracted medical profes-

sionals more efficient in their work (e.g., image scoring), but 

will also result in more quantitative and comprehensive data. 

In other words, employing such an approach can translate 

into more effective use of R&D and clinical research dollars.

Conclusion
The image acquisition and analysis components of R&D 

and clinical trials can be quite complex. Harnessing the 

power of imaging analytics and incorporating them into a 

clinical study is not a simple task, but the benefits gained 

can make it a worthwhile investment. Once integrated, 

these new approaches to imaging and analysis can provide 

a number of benefits: 

•	Increased precision, throughput and objectivity of out-

come metrics with automation of traditionally manual im-

age scoring processes

•	Reduced likelihood of unexpected delays due to person-

nel turnover and expertise unavailability 

•	Reduced cost and guesswork associated with clinical tri-

als with more comprehensive and quantitative data and 

potentially smaller patient cohorts

•	Improved ability to communicate and leverage study re-

sults through quantitative data renderings and visualiza-

tions (2D or 3D)—collateral for market adoption
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Elizabeth HarleyKaren Kelso

People
 ◗ pharmaceutical prod-

uct development (ppd) 

(Wilmington, NC) has ex-

panded its global product 

development department, 

adding drug development 

experience with the ap-

pointment of three new 

therapeutic area heads: 

daniel J. Burch, MD, 

MBA, central nervous sys-

tem; puneet Mohan, MD, 

MBBS, PhD, cardiovascu-

lar/metabolism; and Alan 

M. Solinger, MD, FACP, 

FACR, rheumatology/im-

munology.

 ◗ novella Clinical (Re-

search Triangle Park, 

NC), a full service clinical 

research organization, 

announced Karen Kelso, 

PhD, has joined as Regu-

latory Affairs Director. 

Focused on cardiovascular 

medical devices, Kelso has 

regulatory experience in 

global markets for all med-

ical device classifications 

(I, IIa, IIb, and III). 

 ◗ Comprehensive Clini-

cal development (Com-

prehensive) (Miramar, 

FL), a strategic clinical 

research company, provid-

ing site services for Phase 

I through IV clinical trials, 

announced the promo-

tion of daniel Carpen-

ter, PhD, and elizabeth 

Harley. Carpenter is now 

Senior Vice President and 

General Manager, Clinical 

Operations, and Harley is 

Vice President, Strategic 

Relationships.

 ◗ ACM Global Central 

laboratory’s (Roches-

ter, NY) Head of R&D, 

Andrew Botham, PhD, 

was a featured speaker at 

this year’s New Dynam-

ics of Biomarker Labs, 

Central Labs, and ECG & 

Imaging Labs conference. 

The meeting was held in 

London on February 27-28, 

2013. Botham presented, 

“DILI to DIOT: The Early 

Detection of Drug-Induced 

Organ Toxicity. Is Your 

Trial Asking the Right 

Questions?”

 ◗ Accelovance (Rockville, 

MD) announced the ad-

dition of ralph Boccia, 

MD, FACP, as the Oncol-

ogy Medical Director. 

The addition of Boccia 

complements the oncology 

strength of the Maryland-

based CRO that caters to 

biotech and small/mid 

pharma sponsors. In addi-

tion to his responsibilities 

at Accelovance, Boccia is 

a founder and the Medical 

Director of the Center for 

Cancer and Blood Disor-

ders. He also is an active 

Clinical Associate Profes-

sor of Medicine at George-

town University and con-

sulting Medical Director of 

the International Oncology 

Network (ION) Clinical 

Research Program.

 ◗ Cenduit llC (Durham, 

NC) appointed Chris dai-

ley as Global Head of Tech-

nology. In his role, Dailey 

will lead technology and 

service initiatives aimed at 

providing additional system 

functionality as well as 

improving the user experi-

ence for those interfacing 

with Cenduit interactive 

response technology to con-

duct clinical trials at sites 

across the globe. 

 

Company News
•	cr.appliance (Radolf-

zell, Germany) is hosting 

the International Marbach 

Castle DDI Workshop 

series, with the goal to im-

prove and disseminate the 

scientific knowledge about 

drug-drug interactions 

(including food-drug and 

herb-drug interactions), to 

foster their proper preclini-

cal and clinical investiga-

tion and communication, 

thereby improving the safe 

use of drugs in the light 

of ageing populations, 

complex patients with 

various co-morbidities, 

and increasing poly-phar-

macotherapy. The event 

will take place May 26 -

28, 2013, at the Marbach 

Castle Conference Centre, 

Lake Constance, Germany. 

Visit www.cr-appliance.

com/index.php?id=52 for 

more details.

•	exco inTouch (Saw-

bridgeworth, UK) an-

nounced that it formally 

received US-EU Safe 

Harbor Framework and 

US-Swiss Safe Harbor 

Framework Self Certifica-

tion status by the US De-

partment of Commerce’s 

International Trade Ad-

ministration. The designa-

tion certifies that Exco 

InTouch’s practices meet 

or exceed the data privacy 

and security standards 

outlined by The European 

Commission’s Directive on 

data protection.

•	Theorem (King of Prus-

sia, PA), a midsized provider 

of clinical research and 

development services, held 

the first Theorem Think 

Tank on drug development 

in Boston on March 7. The 

six sessions were divided 

into two tracks for attend-

ees to choose from, and 

covered regulatory insight, 

electronic patient discovery, 

patient recruitment for on-

cology studies, CDISC, adap-

tive clinical trial designs, 

and medical device trials in 

the Asia-Pacific region. You 

can find the full speaker list 

at: bit.ly/Vz16S0.

BusinEss and PEoPlE uPdatE
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Search for the company name you see in each of the ads in this section for FREE INFORMATION!

Go to: marketplace.findpharma.com

MEDICAL EQUIPMENTEQUIPMENT RENTAL

For more information call   

0844 8444 794 from the UK,  

Freephone 18778360762 from  
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More than  
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To see more A Closing Thought articles,  

visit appliedclinicaltrialsonline.com

A Closing Thought

Dawn Pope
Chief Operating Officer
Copernicus Group IRB
www.cgirb.com

Consistent, effective 
process improvement 

can be the key  
to reducing  

delays and improving 
data accuracy.

Thus, it is essential that all partici-

pants in clinical trials—sponsors, CROs, 

and IRBs—take steps to improve both 

efficiency and accuracy in order to get 

things done right the first time. Doing so 

requires that organizations look beyond 

symptoms to uncover the true causes of 

delays and errors. The holistic, rather 

than granular, application of positive 

change allows for maximum effect and 

return on investment (ROI). Additionally, 

new processes must be implemented in 

such a way as to become part of institu-

tional culture, ensuring the consistent, 

ongoing success of future efforts.

In order to address these concerns, 

several successful organizations associ-

ated with the clinical trial industry have 

implemented Lean Six Sigma programs. 

Developed in the early 2000s, Lean Six 

Sigma combines the best of two leading 

process improvement methodologies. 

Data-driven decision-making in the Six 

Sigma vein uncovers the root of prob-

lems. Lean principles are used to im-

prove productivity and Kaizen Events—

focused, multi-day initiatives designed to 

deliver sustainable, continuous improve-

ment— are implemented to create rapid, 

lasting change.

Lean and Six Sigma principles have 

traditionally been applied to manufactur-

ing situations, with eyes on eliminating 

wasted raw materials and scrapped 

pieces. However, both methodologies—

and the consequent Lean Six Sigma meth-

odology—apply equally well to academic 

and service-oriented pursuits, such as the 

conduct of clinical trials. By seeking the 

true root of issues, sponsors, CROs, and 

IRBs are able to address study and re-

view delays and paperwork-based errors, 

improving time-to-market and overall ac-

curacy. The result is studies that are com-

pleted more quickly, more profitably, and 

with the best possible ethical oversight, 

protecting the rights of human subjects 

and vulnerable populations.

Though Lean Six Sigma initiatives have 

proved effective at the sponsor, IRB, and 

CRO levels, several factors must be con-

sidered when launching such a program. 

Detailed initial planning—including the 

selection of steering committees and ex-

ecutive buy-in—is key. Likewise, it is ex-

ceedingly important that process improve-

ments be carried out by cross-functional 

teams, allowing for both sufficient institu-

tional knowledge of the processes being 

modified and “fresh eyes” to suggest 

additional possibilities for the removal of 

waste and non-value-add activities. Above 

all, any effective Lean Six Sigma program 

must produce a lasting cultural shift, re-

sulting in departmental goals becoming 

increasingly aligned with the organiza-

tion’s mission, vision, and values.

When deployed properly, Lean Six 

Sigma methodology is tailor-made for 

the clinical trial field. Such initiatives can 

allow sponsors, CROs, and IRBs to get 

it right the first time by reducing both 

study times and error rates. This, in turn, 

creates studies that are more profitable—

and bring life-saving pharmaceutical 

products to market faster without sac-

rificing regulatory standards or human 

subject protection. ❏

I
n clinical trials, turnaround time and data accuracy are critical. The 
cost of a one-day delay in a drug being brought to market can be 
as much as $4 million to $5 million (http://bit.ly/11Gi7yL). Likewise, 

paperwork-based errors—at the sponsor level, the contract research 
organization (CRO) level or the institutional review board (IRB) level—
can have serious downstream effects, negatively impacting study 
efficacy and time-to-market.

Do it Right…the First Time
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