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FROM THE EDITOR

#OnePersonCloser for HCP Awareness 

I
n the search for increased patient participa-

tion in clinical trials, there is not one holy 

grail. And the struggle to improve the situ-

ation is as old as the practice of clinical trials 

itself. In the evolution from subjects to patients, 

from advertising to social media, from doctor 

to healthcare system, the clinical trial remains 

outside the mainstream of care options.

CISCRP, founded by industry expert Ken 

Getz, has fostered the movement for patient 

education and increased trial participation for some years. Findings 

generated from CISCRP’s research target various barriers to clinical trial 

participation, and CISCRP offers solutions to address them, including 

offering lay summaries of trial results for participants, and clinical trial 

awareness days at local hospitals.

One of the documented barriers to increasing patient recruitment 

involves physicians. Though patients trust their physician and would 

be open to a clinical trial if their physician recommended it, few physi-

cians or healthcare professionals do. At last month’s SCOPE Summit in 

Orlando, Joe Kim, senior advisor, clinical innovation, at Eli Lilly, and cam-

paign lead for TransCelerate’s Clinical Research Awareness initiative, 

said the top reasons physicians don’t refer patients to trials are lack of 

time, lack of understanding on how to match patients to relevant trials, 

lack of financial incentive, and lack of trust in the research enterprise. 

Said Kim, “It can take way too long to execute research, in large part 

because not enough people are participating in clinical trials or aware 

of them. Physicians, nurses, and other HCPs are important intermedi-

aries here who can help us overcome this critical challenge by incor-

porating the topic of research into their daily practice.” The purpose of 

TransCelerate’s grassroots One Person Closer (#OnePersonCloser) cam-

paign is to inspire more HCPs to believe in research and motivate them 

to have conversations about clinical trials with their patients.

After meeting photographer and co-founder of online patient com-

munity Smart Patients, Gilles Frydman, Kim discovered that they shared 

a vision: telling the authentic stories of the real people involved in clini-

cal trials—researchers, physicians, and patients—and conveying the 

essential role each person plays in the development of new medical 

treatments and breakthroughs. This vision is the inspiration behind 

the One Person Closer social media campaign, which can be found 

on Twitter, Facebook, and YouTube. The One Person Closer campaign 

includes video vignettes of 12 researchers, patient advocates, and 

thought leaders sharing their stories. Participants work, or have worked, 

for industry-leading research organizations, hospitals, and charities in-

volved in the research process.

As Dalvir Gill, CEO of TransCelerate, told me, “There are many things 

that are being done. But if we help one person get into a trial, and 

enough people try to do this, we can move the needle.”

Kim described it this way: People of a certain age will remem-

ber when we didn’t recycle; but now, we feel guilty when we don’t. 

Awareness and consistent messaging is the key to influencing change. 

One person to tell another person, and so on. Small gains toward a 

larger goal. Join the movement and share #OnePersonCloser!

LISA HENDERSON
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WASHINGTON REPORT

FDA NOTES

COLLABORATION AND 
TRANSPARENCY KEY TO MORE 
EFFECTIVE CLINICAL RESEARCH
Much of the credit for improving the quality 

and efficiency of clinical trials in recent years 

goes to joint reform initiatives and greater 

disclosure of regulatory decisions and study 

results. Bioresearch sponsors are listing 

more studies on the ClinicalTrials.gov web-

site, although the record is weaker for timely 

disclosure of research results for newly ap-

proved medical products. Under pressure to 

share more research data to avoid repeated 

errors and waste, biopharma companies also 

are providing qualified experts with access 

to confidential studies. And some sponsors 

are pledging to publish new research reports 

only in open access journals.

Leaders of the biomedical research com-

munity support these and other changes 

promoted by the Clinical Trials Transforma-

tive Initiative (CTTI), including expanded use 

of registries, adoption of a “single IRB of re-

cord” for multicenter trials, a more effective 

informed consent process, and rational use 

of study monitors and data monitoring com-

mittees. The group also works to improve in-

vestigator training, encourage pediatric stud-

ies for antibacterial medicines, and promote 

effective patient engagement in clinical trial 

design and implementation. 

These achievements were noted at a Feb-

ruary meeting marking the 10th anniversary 

of the CTTI public-private partnership estab-

lished by FDA and Duke University. The part-

ners sought to modify the rules and practices 

that were making clinical trials increasingly 

expensive, complex, irrelevant, and unattract-

ive to potential investigators. Robert Temple, 

deputy director of the Center for Drug Evalua-

tion and Research (CDER), described progress 

in promoting a “quality by design” (QbD) ap-

proach to developing and launching clinical 

trials. This project encourages analyzing the 

purpose and requirements of a protocol to 

inform the choice of population, sample size, 

inclusion/exclusion criteria, data collection, 

procedures, assays, and endpoints. 

A notable milestone is the recent use of 

FDA’s Sentinel Initiative database to con-

duct a randomized controlled trial, in this 

case evaluating the benefits of increased 

use of anticoagulant medicines by thousands 

of patients with atrial fibrillation (IMPACT-

AFib). This exercise raises expectations of 

even more dramatic change in the clinical 

research enterprise over the next five to 10 

years, according to former FDA Commis-

sioner Robert Califf, who was previously in-

volved with CTTI at Duke. He envisioned how 

greater use of big data and the digital revo-

lution will create the long-sought “learning 

healthcare system” that will transform treat-

ment and biomedical innovation and lead to 

more data sharing and transparency in trials.

Seeking CRLs

Such developments fit the drive to reduce 

the secrecy surrounding prescription drug 

regulation, pricing, and research findings. A 

main transparency issue involves greater dis-

closure of the status of drug applications 

and FDA’s decision-making process, particu-

larly the complete response letters (CRLs) the 

agency sends sponsors. These essentially 

delay or reject an application and outline 

what additional clinical/manufacturing infor-

mation is needed to achieve approval. When 

FDA approves a new drug or biologic it cur-

rently posts summaries and some data. But 

current rules prevent agency disclosure of 

information on products that fail to pass mus-

ter, and drug companies prefer that approach. 

FDA Commissioner Scott Gottlieb ad-

dressed these issues at a January forum to 

discuss a “Blueprint for Transparency at FDA” 

issued in March 2017 by a group of experts 

organized by the Johns Hopkins Bloomberg 

School of Public Health (view: http://bit.

ly/2EVoXpp). Gottlieb unveiled a new pilot to 

test the impact of FDA posting more detailed 

data from clinical study reports (CSRs) of ap-

proved drugs, asking that sponsors of nine 

new products voluntarily provide CSR data, 

protocols, and statistical analysis plans for 

pivotal studies. FDA also aims to better track 

drug studies through the R&D process by add-

ing the ClinicalTrials.gov identifier (NCT) num-

ber to all clinical data submitted to the agency. 

However, Gottlieb hedged about publishing 

CRLs, proposing instead to further explore 

FDA’s authority to disclose these documents, 

while evaluating the feasibility of redacting 

and releasing a subset of CRLs that raise im-

portant public health issues. While acknowl-

edging that some information in CRLs might 

enhance the appropriate use of marketed 

products, Gottlieb noted that redacting pro-

prietary data from these 

letters is burdensome 

and that much of the data 

may not be useful. 

— Jill Wechsler

The FDA recently released the following in-

dustry guidance documents:

2/23/18: Q11 Development and Manufac-

ture of Drug Substances (Chemical Entities 

and Biotechnological/Biological Entities)  —

Questions and Answers

2/15/18: Amyotrophic Lateral Sclerosis: De-

veloping Drugs for Treatment

2/15/18: Duchenne Muscular Dystrophy 

and Related Dystrophinopathies: Developing 

Drugs for Treatment

2/15/18: Migraine: Developing Drugs for 

Acute Treatment

The following committee meetings are 

scheduled for March and April:

• Peripheral and Central Nervous System 

Drugs Advisory Committee  April 19

• Pediatric Advisory Committee  March 23

• Joint Meeting: The Blood Products Advisory 

Committee and the Microbiology Devices 

Panel of the Medical Devices Advisory 

Committee  March 21-22
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EU REPORT

REMOVING THE RISKS FROM 
ADAPTIVE PATHWAYS: 
PLANNING FOR THE POSSIBLE?

Taking advantage of adaptive pathways for 

medicines authorization is not as risky as 

made out by many critics, according to a 

wide-ranging European project now reach-

ing its conclusion. When the project is final-

ized this month, it may help to give some 

renewed stimulus to the flagging attempts to 

update drug approval systems. Some stimu-

lus, but will it be enough?

Medicines Adaptive Pathway to Patients, 

or MAPPs, looked like the great white hope 

of the innovative drug industry five years ago, 

with pioneers on both sides of the Atlantic 

claiming it could bring a 20th century drug 

development system up to speed for the 

21st century. By providing earlier access to 

valuable treatments in limited patient popula-

tions, MAPPs would drive therapeutic innova-

tion and even reduce side-effects and waste 

among wider populations, its advocates ar-

gued. It sprang from an almost missionary 

attitude among its most prominent propo-

nents—epitomized by Hans-Georg Eichler 

of the European Medicines Agency (EMA), 

who initiated this project with the prediction 

that “in the long-term, we’ll see a growing 

number of products and research questions 

that can’t be addressed in the conventional, 

randomized controlled trials (RCTs). If our at-

titude is ‘RCT or die,’ we won’t succeed.”

 But sharp criticism emerged—partly from 

Europe’s agencies that pay for healthcare, 

fearful of waves of expensive unproven med-

icines breaking their budgets. Some regula-

tors, too, saw a threat to their cherished gold 

standard of RCTs. Patient groups and health-

care activists characterized MAPPs as an in-

dustry plot to duck out of approval processes, 

heedless of the risks to patients. And from 

a purely legal perspective, doubts emerged 

that MAPPs would be possible in the current 

European regulatory framework.

 Some of these risks are overstated, say 

the participants in the EU’s ADAPTSMART 

project, which has been exploring the feasi-

bility of MAPPs for the last three years. It has 

been examining where MAPPs will fit into 

Europe’s complex drug regulation landscape, 

and has identified some of the questions, 

and had a shot at producing some answers.

No obstacles arise from Europe’s regula-

tions, the study suggests. “The current le-

gal framework does not include any legal 

constraints in implementing MAPPs at both 

European and national level or prevent the 

implementation of an adaptive approach to 

medicines development,” it says. “MAPPs can 

work well within the existing legal framework.”

Demonstration “will be no different”

Because the MAPPs concept foresees utiliz-

ing existing regulatory approval pathways in 

stages without changing the current regulatory 

standards for evaluation, demonstrating a pos-

itive benefit/risk balance “will be no different,” 

it says. The application might result in a  stan-

dard “full” marketing authorization (MA) for 

use in a well-defined subpopulation, subject 

to conditions such as post-authorization safety 

and/or efficacy studies; or in an MA under ex-

ceptional circumstances, where comprehen-

sive data on efficacy and safety are not avail-

able; or in a conditional MA valid  for one year, 

on a renewable basis, subject to requirements 

to complete ongoing studies or  to confirming 

the benefit/risk balance. But, it suggests, a 

compassionate use program or named patient 

supply route would not be appropriate.

“The applicant will have to provide a full 

dossier containing all required quality, non-

clinical and clinical data in order to provide 

the required evidence for the quality, safety, 

and efficacy of the product.” That statement 

may reassure those nervous about lower 

standards. But it may, at the same time, dis-

courage those who hoped that MAPPs might 

offer something radically new in the approval 

system. All it recommends is that action 

should be taken to improve some timelines, 

such as for the submission of the pediatric 

investigational plan required by the EU’s pe-

diatric regulation, or to allow greater latitude 

in the use of surrogate endpoints in the EU’s 

orphan drug scheme, “as with MAPPs there 

may be greater reliance on surrogate end-

points in rare diseases where hard clinical 

endpoints are not (yet) possible.”

Ethics

The project has also been reflecting on some 

of the ethics issues raised by MAPPs. In par-

ticular, it has focused on a perceived gap in 

understanding. Prescribing physicians may 

not know enough about the product they 

are prescribing, and, consequently, may not 

provide enough information to patients. 

“An educational opportunity exists to in-

form prescribers, so that they, in turn, can 

explain to patients the novel nature of a 

MAPPs product, the degree of (un)certainty, 

and how it will be managed. Prescribers also 

need to maintain an up-to-date knowledge 

to avoid the accusation by a patient that 

they have not been informed of a potential 

risk or change in risk which had, nonethe-

less, been identified to prescribers in ap-

proved regulatory materials,” the project 

recommends.

Questions of consent also received at-

tention from the project—not just consent 

to a particular treatment, but also the wider 

issue of consent for patient data to be used 

for further study. This area is tangled, the 

project suggests, highlighting “the need for 

ongoing data collection, and the burden this 

entails for patient and [healthcare provider], 

and the degree and format of information 

available to patients in order to make an 

informed decision and implicit or explicit 

patient consent to treatment.”

For MAPPs to function as intended, regis-

tries will be needed for collection and cura-

tion of the real-world evidence on which 

evaluation will depend. But this presents a 

dilemma, the project recognizes: “While it is 

highly desirable for products that have used 

an adaptive pathway to approval to be the 

subject of careful surveillance and for con-

firmatory data to be collected and analyzed, 

there is ethical tension between an individual 

patient’s right to consent to their data being 

collected and used, and that of the broader 

societal need to collect more data to support 

the reduction of uncertainty. “

 

* Drug access may 

be a potentially even 

greater challenge in 

this debate. Read more 

online at http://www.

appliedclinicaltrialson-

line.com/view-brussels

 — Peter O’Donnell
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CLINICAL TRIAL INSIGHTS

SURMOUNTING eCLINICAL    
DATA VOLUME AND DIVERSITY

Pair of studies spotlight the critical 

need to optimize protocol design 

and executional complexity   

Ken Getz 

The adverse impact of rising clinical trial com-

plexity is manifest in inefficiencies and poorer 

performance observed across multiple scien-

tific and operating functions supporting drug 

development activity. Our latest research 

at the Tufts Center for the Study of Drug 

Development (Tufts CSDD) characterizes the 

impact of protocol design and executional 

complexity on clinical data management. 

The study f indings are based on re-

sponses from 257 distinct companies—198 

small, medium, and large pharmaceutical 

and biotechnology companies; and 59 con-

tract research organizations (CROs)—and 

demonstrate strongly that the growing vol-

ume and diversity of data collected for a 

given clinical study is taxing cycle times from 

database build through to database lock.  

Study respondents also indicate that data 

volume and diversity is presenting integra-

tion, compatibility, loading, and interoper-

ability challenges that must be overcome to 

optimize drug development performance.  

Moreover, given their high and growing 

exposure to a range of sponsor study re-

quirements, CROs are delivering clinical data 

management speed advantages that hold 

opportunities and management insights.

Managing volume and diversity 

The typical Phase III protocol now collects 

more than one million data points, double 

the level observed 10 years ago. And that 

data is coming from a far more diverse col-

lection of applications, including electronic 

clinical and patient-reported outcomes as-

sessments, wearable and mobile devices, 

electronic health and medical records, so-

cial media, and—yes—paper.

On average, companies report using six 

unique applications to support each clinical 

study. All study respondents report using 

electronic data capture (EDC) applications in 

clinical trials. Approximately three-quarters 

report using applications to manage ran-

domization and trial supply management, 

safety and pharmacovigilance, and elec-

tronic trial master file data. One-out-of-four 

(26%) sponsors and 52% of CROs report that 

they still use paper case report forms (CRFs) 

to collect clinical study data. Higher use of 

paper among CROs likely reflects the diver-

sity of client company sophistication and 

intra-company system incompatibility.

Disparities are also observed between 

sponsors and CROs in the use of electronic 

source data capture applications. One-third 

(32%) of CRO companies report using eS-

ource compared with only 14% of pharma 

and biotech companies. Sponsor companies 

report higher usage of electronic master file 

(72% compared with 64% of CROs) and safety/

pharmacovigilance (75% vs. 63%) applications. 

Sponsors and CROs are using their pri-

mary EDC application to capture traditional, 

but not newer, data types. Integration chal-

lenges rise as the diversity of data grows, 

and data is increasingly captured and man-

aged by multiple applications.

All sponsors and CROs report managing 

eCRF data in their primary EDC, with eCRF 

data representing more than three-quarters 

(78%) of the information managed by that 

application. Only one out of five sponsors 

and CROs report managing electronic clinical 

outcomes assessment (eCOA) and medical 

imaging data in their primary EDC. Less than 

one in 10 (9.7%) report collecting mobile 

health and genomic data, but virtually none 

of that data are captured in the primary EDC.

Quantifying data management burden 

Contrary to commonly-held notions, and in 

defiance of myriad practices and solutions 

implemented over the past two decades, 

current data management cycle times are 

longer today. Tufts CSDD found that the cy-

cle time from last patient last visit (LPLV) to 

database lock was an average of 36.1 days in 

2017, up from 33.4 days in 2007. These longer 

cycles times are no doubt due in large part 

to the rapid growth in eClinical data volume 

and the diversity of data captured.  

Three cycles were assessed in this study: 

(1) The average time to build and release 

the study database; (2) the average time 

between a study volunteer’s visit and when 

that patient’s data was entered into the 

study database; and (3) the time from LPLV 

to database lock. CROs typically offer faster 

average durations across all three cycles 

with less variance, suggesting more consis-

tent performance from study to study.  

For Phase II and III clinical trials, the aver-

age time to build the study database and to 

enter study volunteer data following that vol-

unteer’s visit was 68 days (nearly 14 business 

weeks) and eight days (nearly two business 

weeks), respectively, with very wide variation 

observed between companies (>90% coef-

ficient of variation). CROs report building and 

locking study databases 20 days faster and 

11 days faster, respectively. In discussions 

about these results, many clinical research 

professionals report experiencing substan-

tially longer cycle times than the averages 

that we captured.   

Causes and impact 

The top cited cause of database-build delays 

was protocol design changes, with nearly 

half (45%) of study respondents indicating 

so. Distant secondary causes for database-

build delays included user-acceptance test-

ing and database design functionality issues.  

Those companies citing protocol changes, 

on average, achieved LPLV-to-database lock 

five days faster than the overall average, in-

dicating that protocol changes did not lead 

to downstream data management cycle time 

delays. Whereas, database design functional-

ity was cited by only one out of six companies 

as a top cause for build delays; this cause 

was associated with an LPLV-to-database lock 

cycle time that was 39% longer than the over-

all average (i.e., 50 days compared to 36 days).

Facing challenges in building study data-

bases, a very high percentage of sponsors 

and CROs (85%) report releasing the final 

study database after the clinical trial had 

already been initiated. Release of the study 

database after starting patient enrollment 

(first patient first visit, or FPFV) is associated 

with longer downstream data management 

cycle times, including time to enter data af-

ter patient visits and time from LPLV to data-

base lock. Companies that reported always 

releasing the study database after FPFV 

experienced significantly longer data man-

agement cycle times (54 days) compared to 

those that reported never doing so (31 days).  
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CLINICAL TRIAL INSIGHTS

REGULATORY

Longer cycle times may be due to lower 

investigative site personnel motivation, 

lower levels of study staff trust and confi-

dence in the data management system, and 

ongoing database functionality issues.

The introduction of EDC more than two 

decades ago heralded the promise of sig-

nificantly faster study close-out time frames.  

This latest study shows that we are farther 

away—not closer—to realizing that promise.  

Nearly 80% of companies now report facing 

technical challenges in loading the data into 

their EDC system, as well as problems stem-

ming from the limitations of the system.  

The imperative to manage complexity 

The Tufts CSDD study characterizes the 

broad impact of scientific and operating 

complexity on clinical data management 

performance. A recent study conducted by 

Medidata Solutions (MDS) looked at data 

management cycle-time performance strati-

fied by clinical study complexity primarily for 

large pharma and biotech companies. 

MDS found that the cycle time to design 

a study database for low complexity clini-

cal trials took 14 weeks (98 days); medium 

complexity trials took 17 weeks (119 days); 

and high complexity clinical trials took 19 

weeks (133 days, or 36% longer than the low 

complexity cohort). The cycle time from pa-

tient visit to data entry for low, medium, and 

high complexity studies was two, three, and 

four days, respectively. And MDS reported 

that the cycle time from LPLV to database 

lock was 48, 49, and 53 days, respectively, 

according to ascending complexity. 

The results of the Tufts CSDD and MDS 

studies demonstrate the critical need to op-

timize protocol design and executional com-

plexity to improve drug development perfor-

mance, overall, and the burdens encountered 

by clinical data management, specifically. 

Sponsors and CROs are using and evaluat-

ing numerous approaches and initiatives to 

simplify protocol designs and improve execu-

tional feasibility, including protocol authoring 

templates; protocol challenge and feasibility 

review committees; and professional advi-

sory boards and protocol simulations. A large 

percentage of sponsor companies also now 

report using patient advisory boards to solicit 

input on a variety of factors, including the 

expected impact of protocol designs on par-

ticipation convenience and burden. 

The results of the Tufts CSDD study 

should give pause to sponsors and CROs 

compelled to collect more data from diverse 

sources. The major challenges associated 

with data integration, coordination, accessi-

bility, and compatibility must be confronted 

if companies hope to achieve their ambi-

tious protocol demands and to leverage the 

value and promise of robust, predictive ana-

lytics and machine learning to support clini-

cal development strategy and performance.

— Ken Getz, MBA, is the 

Director of Sponsored 

Research at the Tufts 

CSDD and Chairman 

of CISCRP, both based 

in Boston, MA. email:  

kenneth.getz@tufts.edu

BUDGET BOOSTS FDA, 
SQUEEZES RESOURCES 
FOR NIH AND OTHERS
FDA advocates on all sides applauded last 

month the request to increase funding sig-

nificantly for FDA under the Trump admin-

istration’s budget for fiscal year 2019, which 

seeks more than $400 million in additional 

outlays for oversight of drugs, biologics, and 

medical devices. The Alliance for a Stronger 

FDA praised the budget plan for recognizing 

the important work of FDA in advancing in-

novative drugs and medical devices, while 

Friends of Cancer Research noted the $20 

million allocation to support FDA’s Oncol-

ogy Center of Excellence, which had not 

received full funding previously.

The budget plan seeks $5.8 billion in total 

resources for FDA, with $3.25 billion com-

ing from federal appropriations and the rest 

from industry user fees. The $473 million in-

crease is the largest boost in public funding 

ever for the FDA, according to the Alliance. 

The administration also advises FDA to 

use its resources to speed the approval 

of more new generic drugs, support de-

velopment of new diagnostics and abuse-

deterrent drugs to fight the opioid epidemic, 

modernize over-the-counter drug regulation, 

and advance therapies, vaccines, and de-

vices to counter public health emergencies 

and disease outbreaks.

At the same time, the medical research 

community raised concerns about resource 

reductions for other health and research 

agencies. The National Institutes of Health 

(NIH) faces cuts under this latest plan, de-

spite the appearance of a funding increase; 

most of any added funds come from shifting 

other parts of the Department of Health and 

Human Services (HHS) into NIH, including 

the Agency for Healthcare Research and 

Quality (AHRQ). 

The Centers for Disease Control and Pre-

vention (CDC), moreover, faces steep budget 

reductions, despite added resources to fight 

the opioid crisis.

— Jill Wechsler

This study shows that we are farther away—not 

closer—to realizing the promise of significantly 

faster study close-out time frames using EDC.
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tological malignancies. Topics include 

ingredients for successful study plan-

ning and delivery, and operationaliz-
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Despite macro-economic factors, in-

cluding potential changes in trade, 

taxation, and drug regulation, the vast 

majority of survey participants are op-

timistic that the total drug develop-

ment market will continue to grow in 

the coming years. Finding out what it 

takes to build strong partnerships and 

advance clinical research is the objec-

tive of this industry survey, conducted 

by SCORR Marketing and Applied Clini-

cal Trials.
http://bit.ly/2yDxie6

CRO 
INDUSTRY 

TRENDS

SEPTEMBER 201

EUROPE ADDS MORE VOICES 
TO ORPHAN DRUG PUSH
The rare disease community in Europe has 

come out fighting to defend its record—and 

its future—in the face of what it sees as 

growing threats to research. During this 

year’s traditional Rare Disease Day—Febru-

ary 28—it had been more articulate than 

usual in seeking support for incentives and 

infrastructure that it sees as vital to the de-

velopment of new treatments.

It has even managed to recruit the Eu-

ropean health commissioner, Vytenis An-

driukaitis, to its cause. He broke with the 

customary impersonal nature of formal pro-

nouncements in a press statement that 

focused on individual histories and pseud-

onymized patients. “As a medical doctor, 

I have too often been witness to tragic 

stories from patients with rare or complex 

diseases,” he said, citing the cases of an 

Italian girl who suffers from osteogenesis 

imperfecta and a student from Kaunas who 

for nearly a decade has been dealing with a 

rare urinary condition. And the day saw—as 

is invariably the manner of such designated 

days—innumerable press statements and 

declarations from groups serving limited 

patient populations.

The energy and sense of initiative behind 

this year’s particularly eloquent appeals can 

be ascribed to two highly topical pressures 

confronting rare disease research. One of 

these pressures is closely related to the 

European Union’s own internal politics: it re-

sults from a wide-ranging review that the EU 

is undertaking right now of how far it should 

be providing incentives to rare disease re-

search. By the end of 2018, the fate of the 

EU’s orphan drug scheme, that provides 

financial and market exclusivity advantages 

to selected products, may be sealed. A ris-

ing tide of cost-concerns among healthcare 

payers is threatening to tighten the eligibil-

ity conditions for orphan treatments, and 

resentment at high prices for many of them 

is intensifying the pressure. The parallel 

scheme that supports pediatric research is 

under similar challenge.

The other pressure comes from Brexit. 

The impending withdrawal of the UK from the 

EU has galvanized the wider healthcare com-

munity in Europe to demand that the inter-

ests of patients are taken into account by the 

EU and UK negotiators in whatever agree-

ment they reach later this year. And the rare 

disease community again feels at particular 

danger from a cliff-edge break-up, because 

that would, they argue, destroy much of the 

promising EU-level research that the UK has 

until now been a key contributor to.

A Rare Disease Day briefing from the self-

styled Brexit Health Alliance (BHA) painted 

a stark picture: “Patients will suffer unless 

there is a new partnership on science and 

research between the EU and the UK after 

Brexit,” it said. Clinical research has ben-

efited from UK and EU researchers working 

together, especially for rare and pediatric 

diseases, where the UK has led or partici-

pated in the largest number of pan-Euro-

pean clinical trials, it went on. In 2014, EU 

grants worth over $200 million funded the 

investigation of rare diseases, the briefing 

pointed out, and the UK is active in main-

taining Europe’s key registries. A situation 

where UK trials are no longer able to recruit 

European patients would lessen the ben-

efits for patients across the whole of Europe, 

as well as risk damaging UK and European 

science, the BHA argued.

BHA is especially anxious about what 

Brexit might do to the newly-established 

European Reference Networks (ERNs) that 

are now bringing together healthcare pro-

viders across the EU to tackle rare medical 

conditions. So too is an informal coalition 

of Brussels-based healthcare organizations 

that drew up a list of key Brexit anxieties in 

late February. Prominent among the issues 

that provoked dismay was the risk that EU 

and UK patients may no longer be able to 

benefit from the pooling of scarce exper-

tise in rare and complex diseases that the 

ERNs provide. “How will Brexit secure a safe 

and sustainable supra-specialized work-

force through ERNs cross-border training 

and education activities?” asked Matt Bolz-

Johnson, healthcare and research director 

of Europe’s rare disease patient organiza-

tion, Eurordis. Eurordis itself has issued a 

formal call for the European Commission 

“to secure the continuous and sustained 

involvement of UK healthcare providers” as 

members of the ERNs. 

— Peter O’Donnell
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NEWS NOTES

REPORT: J&J THE BEST IN 
LANDING IMMUNO-ONCOLOGY              
RESEARCHERS 
Johnson & Johnson is the top destination for 

elite, high-achieving young immuno-oncology 

(I-O) professionals, according to a new study 

issued by hiQ Labs, a research firm that ana-

lyzes publicly available data to help employ-

ers with employee recruitment and reten-

tion. A review of the global public profiles of 

more than 65,000 professionals from 10 major 

pharma companies shows that J&J outpaces 

its competition in attracting young I-O stars. 

In fact, these high-potential researchers are 

28% more likely to be in the ranks of J&J than 

the average competing firm. J&J was followed 

by AstraZeneca and Merck & Co., all of whom 

are ramping up their I-O investments.  

AZ spins off autoimmune drugs 

AstraZeneca’s global biologics R&D arm, 

MedImmune, is spinning out six molecules 

from its early-stage inflammation and auto-

immunity programs into an independent bio-

tech company, Viela Bio. The new company 

will focus on developing medicines for severe 

autoimmune diseases by targeting the un-

derlying causes of each disease. MedIm-

mune will contribute three clinical and three 

pre-clinical potential new medicines.   

Merck acquires Viralytics  

Merck & Co., known as MSD outside the 

US and Canada, and Viralytics Limited have 

signed a definitive agreement under which it 

is proposed that Merck, through a subsidiary, 

will acquire Viralytics, an Australian publicly 

traded company focused on oncolytic im-

munotherapies for a range of cancers. The 

proposed acquisition values the total issued 

shares in Viralytics at approximately AUD 502 

million ($394 million). On completion of the 

deal, Viralytics will become a wholly-owned 

subsidiary of Merck. Viralytics focuses on 

harnessing the power of specific viruses to 

preferentially infect and kill cancer cells. 

Roche to buy Flatiron Health

Roche has struck an agreement with Flatiron 

Health Inc. to acquire all shares of the pri-

vately held technology and services company, 

following on from an existing equity stake of 

12.6%. Flatiron focuses on oncology-specific 

electronic health record (EHR) software, as 

well as the curation and development of real-

world evidence for cancer research.  

amfAR renews bioengineering support 

amfAR, The Foundation for AIDS Research, 

announced a pair of research grants that re-

new its support for innovative approaches to 

HIV cure research. Totaling nearly $1 million, 

the grants will allow two collaborative teams 

of HIV researchers and bioengineers to em-

bark on a second phase of projects initiated 

with amfAR funding awarded in February 2017. 

 — Staff and wire reports
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Catch (& Keep) 
a Rising Star   

R
egardless if you are recruiting as a sponsor, contract 

research organization (CRO), or other, finding, train-

ing, and retaining your clinical research operations 

employees can be challenging. Bill Clemens, managing 

director with executive search firm Russell Reynolds As-

sociates, says it helps to remember how the CRO industry 

has evolved. “What started over 30 years ago as a cottage 

industry is now a highly professional services industry.” 

He pointed to the big CROs—Quintiles, Parexel, PPD, Co-

vance—whose founders have long since sold their busi-

nesses in IPOs or to private equity firms. “They’ve all made 

the transition to the next generation and businesses that 

can scale,” says Clemens. 

He notes that now, unlike the CROs of yesterday, more 

people come into clinical research to make and shape 

their careers. “Much like pharma, when someone would 

start at J&J [for example] as a sales rep, then move up to 

manager, then marketing, and then into a higher position. 

People now enter CROs as CRAs (clinical research associ-

ates), then move up to project management and up from 

there,” he says.

Tim Neathery, vice president of talent acquisition for 

PPD, agrees: “More and more people are becoming aware 

of the positive aspects of building a career in the clinical 

research space, but with that has come a higher demand 

for those with certain types of experience. We try to strike 

a balance of hiring experienced clinical research profes-

sionals, while identifying those with the right competen-

cies to be the best talent not only today, but also in the 

years to come.” 

As Neathery notes, specific experience levels in clinical 

research are necessary for certain positions, but some 

roles are more flexible to the transferable skill set. 

Transferable skills are fine also with Rho, a mid-sized 

CRO located in Chapel Hill, NC. Kay Lowery, Rho’s director 

of human resources, says the company evaluates pro-

spective hires on overall skill sets, as well as potential. “Do 

they have project management skills or the fundamentals? 

Or do they have transferable skills that set the foundation 

for the jobs they are performing?” she says. “If they have 

relevant experience, then we can provide them with the 

tools and training to be successful in clinical research.”

In a recent Applied Clinical Trials/SCORR Marketing 

Talent Survey (view: http://www.appliedclinicaltrialson-

line.com/talent-survey-march-2018), we covered many 

aspects of “talent” and the challenges faced by CROs, 

sponsors, sites, and academia on recruiting, retaining, and 

Exploring new hiring and retention 
practices in the life sciences, 
where roles are changing fast  

Lisa Henderson

ORIGIN OF NEW HIRES

The response breakdown to survey question: 

“Where do most of your new hires come from?”

Academic/research 

institutions/hospitals  . . . . . . . . . . . 27%

Recent graduates 
new to the job market  . . . . . . . . . 27%

Pharmaceutical/
biopharmaceutical companies  . . . 25%

Contract research 
organizations (CROs)  . . . . . . . . . . 14%

Research sites  . . . . . . . . . . . . . . . . 6%

Source: Applied Clinical Trials/SCORR 
Marketing Talent Survey, February 2018.
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training that talent. One aspect is incentives. There are a number of 

programs companies offer to encourage potential candidates to either 

apply to or accept a position. Our survey found that 25% of respon-

dents offer higher than above-average salaries and 16% offer new hire 

bonuses as financially-based incentives, but another 59% doesn’t use 

financial incentives at all. In the non-financial incentives category, flex-

ible work hours and the ability to work remotely received 53% and 40%, 

respectively. 

Other examples of making a workplace more desirable are em-

ployee engagement programs. In our survey, we asked what employee 

engagement programs were used in the respondents’ companies. The 

top answers were collaborative learning opportunities (42%), team-

building events (35%), and continuous improvement feedback pro-

grams (27%). Examples of both non-financial incentives, as well as em-

ployee engagement programs, fall under what Lowery called work-life 

balance. “We believe that employees who have a good work-life bal-

ance are more productive,” she says. “By encouraging this balance and 

providing ways to help employees maintain a positive work-life routine, 

such as an on-site concierge service, Rho has found employees are 

able to focus more while at work and then be present in their personal 

lives, without having to worry about what is happening in the office.” 

In our survey, we did not tackle the specific question of turnover; 

suffice to say that attention to recruiting, retaining, and training staff 

are generally positive outcomes for turnover. “Turnover in this indus-

try across functions is around 21% in the US, and 18.7% ex-US,” says 

Judy Canavan, Managing Partner at HR+Survey Solutions, LLC, which 

conducts the annual CRO Global Compensation and Turnover Survey. 

“For CRAs, however, those turnover rates are higher. In the US, clini-

cal monitoring alone is 25.8%, and outside the US, that rate is 22.9%.” 

Canavan attributes that to the fact that over the years, clinical trials 

have become increasingly globalized, so that turnover rate is shifting 

globally also. 

Our survey did ask the open-ended question, “What is the most 

difficult position to fill in the life sciences industry?”—and our respon-

dents noted therapeutic area experience, project managers, and CRAs. 

Lowery, Neathery, and Canavan confirmed that experienced CRAs are 

in high demand.

Canavan points out that the CRA job itself is demanding. Many work 

out of a home office and travel extensively to sites, which can lead to 

burnout. Another issue in the CRA area that the Association of Clinical Re-

search Professionals (ACRP) and IACOR in Europe are trying to address is 

the perception that CRAs will only get hired if they have two years’ experi-

ence; but then there is no way to get that experience with the requirement. 

Those organizations are stressing competency over quantity. 

Angela Roberts, head of CRA recruitment at craresources, a re-

cruitment agency solely for CRAs, agrees that it is tough for hiring 

managers to find CRAs that have the right therapeutic experience, at 

the right time, at the right location, and with the right fit. That problem 

has created a groundswell of falsified resumes. In this article,  http://

www.clinical-cra.com/identifying-fake-cra-resume-part-1/, Roberts 

details the problem, with the result that her team has identified over 

7,000 fake resumes, including about 21% of the CRA pool within their 

current database. “I asked a group of hiring managers recently if they 

did background checks and two-thirds admitted they don’t,” she says. 

According to Roberts, there are pockets of networks in the US that 

support each other by acting as false references, that will interview on 

a person’s behalf, and who create false companies with professional 

websites as well as presence on LinkedIn or Glassdoor. “My concern is 

that these people have no qualifications; their employer doesn’t know 

that but it will take at least six to nine months to discover they can’t 

do the job and get them out,” Roberts says. “But what happens to the 

patients or the trial?” 

To develop strong skills among CRAs, PPD maintains two avenues 

for training high-potential individuals. In 2017, PPD launched an ap-

prenticeship program targeted to military veterans and military service 

members with medical backgrounds who are transitioning to the civil-

ian workforce. PPD also has its CRA Academy, launched in 2013 to help 

develop clinical research associates from within the company. 

RATING EMPLOYEE RETENTION

The response breakdown to survey question: “On a scale of 

1-10, low to high, how effective are your company’s employee 

retention efforts?

Competitive benefi t programs/PTO  . . . . . . . . . . . . 6

Higher salaries  . . . . . . . . . . . . . . . . . . . . . . . . . 6

Vesting, equity, or 401K . . . . . . . . . . . . . . . . . . . 6

On-site conveniences  . . . . . . . . . . . . . . . . . . . . 5

Periodic bonus schedules  . . . . . . . . . . . . . . . . 5

Source: Applied Clinical Trials/SCORR Marketing 
Talent Survey, February 2018.
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Both Neathery and Lowery believe that being a good employer goes 

a long way to recruiting and retaining talent. Neathery says, “At PPD, 

we ensure that career opportunities are available for current and future 

employees. We offer internal employee development programs and 

on-the-job experiences that help our staff prepare for their next role.”

Lowery says that Rho’s mentoring training, networking opportunities, 

and work-life balance offers them an edge in the difficult recruiting land-

scape. “I want to make sure that Rho stands out for potential candidates 

and they know about our great reputation,” says Lowery. Attracting can-

didates from the millennial generation is also on Lowery’s radar. “I think 

millennials get a bad rap,” she says. “They want to explore the world, 

have experiences, and make an impact. They have made employers re-

think the way we should work and changed our beliefs on what’s impor-

tant to employees, both of which have impacted how employers recruit.”

Now, and in the future, industry roles are changing. The remote site 

monitor role is one that Neathery notes has been developed in the past 

five years. And like other industries, Neathery says the ability to use tech-

nology, understand data, and translate that data into action will be more 

important for CROs. Neathery also says that individuals who can accept 

and embrace change and be flexible are well-suited to this changing land-

scape. Clemens adds, “At the end of the day, CROs is a tough business. It’s 

big, complicated professional services, with lots of moving pieces…the 

sites, the endpoints, process, data, the trials, all the outcomes that need 

to be measured. And they have to work it better than anyone else.” 

The importance of examining 
this generation’s influence on 
the clinical trial value chain

M
uch has been said about the impact of the so-called Millennial 

generation—those born since 1980—on the workplace, its 

value system, and culture. By 2025, millennials will make up 

the majority of the workforce.1 In response, companies are clamoring 

to understand how to recruit, motivate, and retain these workers; ac-

cording to one estimate, the HR consulting market alone is valued at 

$150 billion annually for the millennials segment.2 On the consumer 

side, millennials are poised to reshape the economy, as their collective 

experiences are changing the way products are bought and sold, forc-

ing companies to examine how they do business. According to Gold-

man Sachs, millennials have an affinity for technology that is reshaping 

the retail market; with product information, reviews, and price compar-

isons in hand, millennials are turning to brands that can offer maximum 

convenience at the lowest cost.3 But what is the current and expected 

impact of this demographic on clinical research? And, perhaps more 

importantly, what should we be doing about it?

Recently, many have successfully argued that it is important not 

to fall into the trap of over-generalizing millennials, and that the gen-

erational divide may be overstated and not so wide.2 But for clinical 

research, the cultural nuances and motivational drivers that make this 

demographic unique are the very elements that can make or break 

a clinical research study. As the impact of millennials on society in-

creases, it is critical that we take a hard look at these differences and 

how they may impact stakeholders in the clinical research value chain, 

from sponsor companies and investigative sites to patients. Millennials 

are impacting clinical research as both increasing numbers within the 

patient pool and as key players in trial planning, administration, and 

investigation of studies. As with other sectors, millennials are mak-

ing their mark on clinical research—a mark that many anticipate will 

change the industry as we know it.

Purpose-driven generation

A recent study, Millennial Mindset: The Collaborative Clinician, reported 

on the changing expectations of millennial physicians and how it is im-

pacting patient care. The report explores the changing expectations of 

clinicians and how they prefer a collaborative approach to nearly all as-

pects of their practice, with a hyper focus on patient-centricity. For clini-

cal trials, this means that millennial investigators are likely to be even 

more focused on what matters to patients, not just what is important 

to the sponsor organization. Forty-four percent of millennial doctors 

say they most value patient-centricity,5 and with patient-centricity at the 

forefront, the inherent complexity of clinical trials and the highly-regu-

lated operating environment may be at odds with a patient first mindset. 

Perhaps more importantly, the purpose-driven approach of this 

generation may offer important clues for how to recruit and retain 

clinical research participants in the future. Rather than just appealing 

Millennials and their Impact on Clinical Research

For clinical research, the cultural 

nuances and motivational drivers 

that make this demographic 

unique are the very elements 

that can make or break a 

clinical research study.
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to the individual benefits of participating in a study, sponsors may also 

benefit from appealing to the larger societal benefit. A global LinkedIn 

survey of over 26,000 millennials found that employees who feel like 

their work creates positive impact are more likely to be fulfilled and 

stay on the job longer.4 

It’s all about the team

Ambitious and team-oriented, millennials prefer a tight-knit, cross-

functional working approach that values social interaction.5 Having 

grown up in an environment that promotes teamwork, most millenni-

als like working in groups and prefer a sense of unity over division and 

collaboration over competition. What might this mean for clinical re-

search programs? Matthew Howes, executive vice president, Strategy 

& Growth for PALIO, wrote, “We should expect this generation to tear 

down walls between sponsors, vendors, and sites involved in clinical 

programs. Drug development of the future will see research sites and 

investigators brought in before protocols are developed to create a 

highly collaborative team environment.”6 Howes also asserts that with 

millennials, “The days of the cowboy clinician are fading with the sun-

set.” With it, more interdependent organizational models are emerging 

as millennial clinicians prefer working in research teams, hospitals, 

and other cohorts. Open to change and multitasking, they thrive in a 

dynamic, fast-paced environment. If harnessed effectively, this has the 

potential to improve the quality of protocols and streamline study ex-

ecution by facilitating communication between sponsors and research 

staff. Taken to the other extreme, operating in a collaborative fashion 

may also carry the risk of slowing down decision-making as compared 

with more traditional top-down approaches.

Technology is integral, not just an enabler

Millennials have impacted the evolution of technology and are used to 

instant and mobile communication. As a result, they are often skeptical 

of legacy entrenched systems that are inefficient, cumbersome, and 

lacking in transparent communication mechanisms. This has important 

implications for both research teams as well as patients. 

Online patient communities such as PatientsLikeMe, as well as 

patient advocacy groups, offer hubs that sponsors are increasingly 

utilizing for patient recruitment purposes.7 Other platforms such as 

RateClinicalTrials.co.uk and Yelp also post reviews of facilities that 

conduct clinical trials, allowing participants to be more informed about 

what to expect. 

For clinical study teams, using technology to enable real-time col-

laboration across sites, sponsors, and contract research organizations 

(CROs) will only increase in importance as the millennial workforce 

grows. No longer willing to muddle through business processes with 

outdated platforms that rely on email communications and Excel, we 

can expect these workers to drive the industry further toward cloud-

based technologies that promote real-time data access and collabora-

tive workflows.  

Turning the corner

PricewaterhouseCoopers’ 14th Annual Global CEO Survey on global 

talent concluded that, “Irrespective of the long-term aims and ambi-

tions of an individual company, the ability to attract and retain millen-

nial talent will be a vital step to achieving it.”8 The same can be said 

for millennial patients (and to a lesser extent practitioners) in clinical 

research. It is only when we leverage new ways to engage with these 

purpose-driven patients that clinical research will evolve to the next 

level. Beyond patient engagement, sites, sponsors, and CROs will in-

creasingly find that embracing technologies that promote cross-orga-

nizational collaboration in real-time is no longer optional but expected 

and necessary. 

As digital pros at ease with social media, millennials will push study 

teams to find faster and more transparent ways of working with pa-

tients. Being a click or tap away from investigators, study staff, and 

patients will become the norm.
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How to ensure commitment of qualified 
resources through thick and thin

T
o ensure the success of any clinical trial, there are many op-

erational components that must be fully aligned. And when con-

tract research organizations (CROs) lack the resources to make 

that happen, sponsors take notice. As of 2016, the overall turnover 

rate at CROs hit 23% internationally. Combined with an increase in 

clinical trials, this turnover can impact cost, time, reputation, and ex-

pertise—and that can mean the success or failure of the study. With 

this in mind, it is important to ensure that your CROs hire and retain 

skilled workers to keep trials on time and on budget.

Selecting the best CRO partner requires asking the right ques-

tions before committing to a vendor. Preparing thought-provoking 

questions can enable you to fully understand the scope of the 

CRO’s capabilities and where gaps exist. It’s not only about the 

scope of services a CRO provides, but the quality and retention of 

the resources assigned to the project. To confirm that the CRO is 

committed to providing qualified resources who will stick with the 

project from beginning to the end, you will want to consider asking 

the following questions: 

• How do you attract, screen and qualify talent? 

• Can I screen and approve resources assigned to my projects?

• What are the minimum requirements (e.g., education and years 

of experience) for the resources assigned to my project?

• Over the last five years, what percent of resources assigned 

to a project remained with the project from start to finish?

• What are your retention strategies? 

• What career development opportuni-

ties are offered to your resources? 

• Can you provide three client references?

• Do you offshore work or contract with any sub-vendors? 

• Are you willing to tie financial incentives and 

penalties to retention targets?

Consider adding language within the contract tying financial in-

centives to CRO resource retention. This can provide peace of mind 

in knowing that trials are in a secure place from beginning, middle 

and end.   

Impact of turnover at CROs 

For sponsors, high employee turnover at CROs can prolong studies 

and, in turn, increase project costs and cause study delays. In addi-

tion, turnover also places a burden on internal employees who are 

left to carry the responsibilities when their colleagues leave. In times 

of high CRO turnover, don’t be surprised to see your team experience 

operational burnout. This ripple effect can induce stress for employ-

ees that no longer have the bandwidth to meet clinical timelines or 

bring pharmaceutical products to market. The overall quality and 

continuity of the project is not only at stake—the knowledge loss that 

stems from losing seasoned talent can also be detrimental. 

Reasons for high CRO turnover may be excessive burnout from 

unrealistic workload, and/or below market compensation. Whether 

CRO employees leave because salary compensation isn’t meeting 

talent expectations or operational efficiencies and workload are not 

in line, you’re bound to experience major repercussions. 

If your studies are not meeting expectations, rethink how you 

approach clinical trials with a functional service provider (FSP). As 

opposed to using a traditional CRO approach, an FSP model is attrac-

tive, as it brings resources with more experience, offers significantly 

higher retention rates, and the sponsor can play an active role in 

selecting the resources for their team—a frequent criticism of the 

CRO model. The FSP model offers greater consistency, flexibility, and 

scalability to reduce management burden, allowing sponsors to focus 

on study strategy.   

Significant changes are on the horizon that are forever altering 

the future of the life sciences industry, not the least of which is the 

central role that R&D partners play in the success of development 

programs. Most life sciences companies are plagued by numerous 

outsourcing challenges that threaten the success of the organization 

and ultimately affect their ability to bring much-needed medicines to 

the patient population. Take a moment to reevaluate which solution 

aligns with your strategy and how it can safeguard your clinical trials 

and business relationships and—ultimately—deliver medical treat-

ments to the patients in need.

— John Ebeid is Vice President, 

Outsourcing and Operations, 

Randstad Life Sciences

Don’t Let CRO Turnover Stunt Your Business

Whether CRO employees leave 

because salary compensation 

isn’t meeting talent expectations 

or operational efficiencies 

and workload are not in line, 

you’re bound to experience 

major repercussions. 
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PEER REVIEW

SAFETY SURVEILLANCE

Specialized Safety Needs for 
Small and Midsize Companies
Chitra Lele, PhD

The benefits of outsourcing drug safety and pharmacovigilance responsibilities 
to functional service providers (FSPs) during clinical trials and post-approval. 

M
eeting today’s complex regulatory demands 

can be a challenge for even large pharmaceuti-

cal companies. But for the industry’s small and 

medium-sized organizations, it can seem impossible to 

keep updated on the requirements at all times and fulfill 

them to ensure compliance. That challenge is further 

compounded by increased financial constraints and 

pressures to get products to market as quickly as pos-

sible, with limited resources to move them through the 

pipeline.

Typically, small and medium-sized companies out-

source their clinical trials to full-service contract re-

search organizations (CROs). However, as CROs are 

often selected for their niche patient recruitment capabil-

ities, they may not always have the required level of skill 

across the drug development spectrum, in areas such as 

data management, statistical design and analysis, medi-

cal writing, safety, and regulatory submissions. 

Furthermore, clinical trials are often outsourced to 

multiple CROs, across multiple geographies. This has 

become very common now, given that many small bio-

technology companies are focusing on rare diseases or 

biologic products that target specific populations. This 

means that pharmacovigilance (PV) data, along with 

the technology infrastructure to support it, will also be 

housed at multiple CROs, with limited control over data 

standardization. 

As a result, safety data may be analyzed, reported, 

and reviewed separately, rather than at the aggregate 

(product) level, which could distort the view of the data. 

This puts organizations at risk when filing new drug 

applications (NDAs) to obtain marketing authorization. 

During this time, it is important to review and analyze 

consolidated data, define the initial product label, and 

proactively identify and manage safety concerns. Even 

if a single service provider is used for all clinical develop-

ment activities, that provider may not have the special-

ized expertise required for postmarketing safety assess-

ment, which requires the processing of large volumes 

of spontaneous adverse event data and the necessary 

technology maturity to do so.

Later in the process, when products are finally intro-

duced to the market, it is not practical for small and me-

dium-sized companies to employ end-to-end regulatory 

and safety and risk management teams in-house with the 

breadth and level of expertise required. Diverting their 

limited manpower away from the company’s core activi-

ties of product development and marketing is not viable. 

Organizations that do not have an established safety 

group typically place these responsibilities under clinical 

development or regulatory affairs, which can result in 

lack of focus on critical PV activities. 

Additionally, clinical and regulatory activities in the 

post-approval phase for registration in different markets 

and evaluation of safety, efficacy and, effectiveness for 

subgroups and for other indications can also be quite 

resource-intensive. Hence, it is also challenging for small 

companies to ensure adequate focus across all critical 

areas following marketing approval.

All the above-mentioned challenges have become 

very real of late, and require timely solutions. Outsourc-

ing strategies employed by small and medium-sized com-

panies tend to be the most efficient for their immediate 

needs and tend to be fit-for-purpose given their focus on 

rare diseases and products targeting specific popula-

tion groups, but may not be best suited to provide the 
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required focus on safety across the product lifecycle in 

times of increased regulatory expectations around prod-

uct safety and benefit-risk evaluation.  

Using FSPs to manage responsibilities

In the clinical trial environment, in order to understand 

the safety profile of a product, evaluation of all safety 

data across multiple ongoing and completed clinical tri-

als is necessary. Aggregating and reviewing this data in 

real-time is important in the context of the FDA’s guid-

ance for investigational new drug (IND) safety reporting. 

Timely reporting ensures that the FDA is able to consider 

whether changes should be made to trial conduct, and 

also allows investigators to take any essential steps to 

protect subjects. 

Establishing and maintaining all safety operations in-

house is a challenge for small and medium-sized compa-

nies, as dedicated professionals are required to manage 

both safety operations as well as the underlying technol-

ogy infrastructure. Implementing the necessary technol-

ogy, with validated, regulatory-compliant safety systems, 

comes with a large investment in a robust quality management 

system and the expertise to support the solutions. Furthermore, 

this can be made more complex by the unpredictable nature of the 

safety workload. Even when safety operations are outsourced, the 

ownership squarely rests with the sponsor, as regulatory expecta-

tions are very clear around this. Maintaining in-house expertise to 

provide the appropriate level of oversight for the outsourced op-

erations is also a major challenge for many small and medium-sized 

companies. 

Similarly, safety operations such as aggregate safety reporting, 

benefit-risk evaluation, signal detection, and development and imple-

mentation of risk management plans are becoming more complex 

and resource-intensive. Across Europe and several other countries 

(including Australia, Canada, and Japan), specific regulatory man-

dates to have qualified persons responsible for PV (QPPV) and local 

individuals responsible for PV pose additional operational challenges 

to small and medium-sized companies. By outsourcing safety respon-

sibilities during clinical trials and the post-approval phase to func-

tional service providers (FSPs), small and medium-sized companies 

can balance their workload and ensure best practice operations. 

A real-life case study of this included a US-based biotech com-

pany specializing in the characterization and process engineering 

of complex molecules. Given its size and focus, the company didn’t 

have in-house PV expertise and clinical safety was being handled 

by a partner pharma company. However, the relationship with their 

partner was being dissolved and the company had an immediate 

need for safety services to develop standardized operating proce-

dures (SOPs) for individual case safety report (ICSR)-related activities. 

The FSP (Sciformix) developed an engagement plan, analyzed the 

client processes, created detailed work instructions, and prepared 

a safety management plan. After finalizing the processes with the 

client, a knowledge transfer training session was completed via the 

train-the-trainer model and a hybrid resourcing model was imple-

mented for ICSR processing. The hybrid operational model consisted 

of a local medical reviewer/operations leader and offshore services 

from Asia. This enabled real-time support at an optimized cost. The 

following client benefits were achieved:

• Quick transition of services from the pharma partner to FSP.

• Cost-effective model for end-to-end PV support, including safety 

database hosting, ICSR management, aggregate reporting, regula-

tory intelligence, and audit and inspection support.

• Fast-track implementation of database and other PV services. 

• Sustainable ramp-up and capabilities, within short notice.

Product lifecycle safety and regulatory needs

During the product lifecycle, there are a number of safety and regula-

tory activities that are critical to maintain, as shown in Figure 1, from 

pre-clinical development to Phase IV. These activities can all be fairly 

Even if a single service provider is 

used for all clinical development 

activities, that provider may not 

have the specialized expertise 

required for postmarketing 

safety assessment, which 

requires the processing of large 

volumes of spontaneous adverse 

event data and the necessary 

technology maturity to do so.

Safety Functions

Source: Lele

Figure 1. Key safety activities across the product lifecycle. 
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resource-intensive and many small and medium-sized companies 

are unable to prioritize them or have the expertise necessary to fulfill 

them internally. 

Given the strict requirements of regulatory bodies, appropriate 

SOPs and safety management practices are essential in order to 

remain compliant. If safety regulations are not met, this can lead 

to high costs through missed work, rework, or financial penalties.1

Regulatory authorities such as the FDA and UK’s Medicines and 

Healthcare products Regulatory Agency (MHRA) issue warning let-

ters for major regulatory violations observed during inspections. 

Consequences of the warning letters are serious (e.g., loss of trust by 

patients and healthcare professionals regarding company products; 

damaging effect on stock prices; negative impact on approval of fu-

ture submissions). 

The FDA’s enforcement actions can include clinical trial holds 

that could cause inordinate and disruptive delays in clinical devel-

opment activities and timelines, product recall, seizure, injunction, 

administrative detention, and monetary penalties and/or pros-

ecution.

The most common pitfalls in safety monitoring during the 

product lifecycle include failure to:

•  Integrate multiple safety databases for 

comprehensive safety review.

•  Develop robust written SOPs and work 

instructions for safety management.

•  Analyze, review, and document all pertinent clinical 

safety data (adverse events and events of interest, 

laboratory data, and other investigations).

•  Review and update investigator’s 

brochure (IB) on a timely basis.

•  Coordinate case submissions to regulators, ethics 

committees, and investigator sites across multiple 

clinical studies, as required and within timelines.

•  Submit development safety update report (DSUR)/IND 

annual reports per schedule and applicable regulations.

•  Ensure audit and inspection readiness at all times.

Similarly, design, analysis, and reporting of clinical trials may 

not be of the desired quality and may cause inordinate delays in 

submissions, even if the patient recruitment timelines are met. 

This would have serious resource implications for the smaller 

companies.

Outsourcing: Key decision drivers

With compliance and resource requirements in mind, organizations 

may consider outsourcing clinical, safety, and regulatory activities. 

Three drivers should be taken into consideration when contemplating 

this option: people, process, and technology. 

People

For small and medium-sized companies, workforce constraints have 

significant impact on the cost and flexibility of their operations. Ex-

ternal providers are able to deliver a flexible flow of qualified, compe-

tent, and specialized personnel. These staff, with deep expertise in 

safety, medical, clinical, biometrics, regulatory, and technology, can 

meet the quality standards expected for regulatory compliance and 

submissions. All of this is possible without the need for companies to 

themselves recruit, train, and retain dedicated staff. 

Unpredictable workloads are a reality in PV, with valleys and spikes, 

especially for marketed products, meaning companies have to be pre-

pared with options to handle these fluctuations (see Figure 2). Working 

with an outsourcing partner allows convenient access to a broader 

pool of staff within the outsourcing organization. Resources can be 

trained and deployed within weeks to manage the increased workload 

and can then be withdrawn as needed, providing flexible and cost-

effective resourcing solutions for surge management. 

Process

As mentioned earlier, without well-defined SOPs and safety manage-

ment practices, compliance to regulatory demands can be impossible. 

Yet establishing these practices can be expensive and resource-inten-

Unpredictable workloads are a 

reality in PV, with valleys and 

spikes, especially for marketed 

products, meaning companies 

have to be prepared with options 

to handle these fluctuations. 

Response Readiness

Source: Lele

Figure 2. Companies need to be prepared for planned and 

unplanned spikes and valleys, keeping options open to take 

advantage of talent pools.
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sive. Specialty outsourcing providers are able to provide end-to-end so-

lutions across clinical development, regulatory, and safety with robust 

and ready-to-go solutions. These processes can be individually tailored 

to the company’s products, processes, and requirements, eliminating 

time investment from in-house resources. Furthermore, outsourcing 

providers are able to update these processes regularly according to the 

technological advances and changes in regulatory requirements. 

Technology

Technology is essential for clinical, safety, and risk management op-

erations. Outsourcing vendors can provide tested and ready-to-go 

infrastructure, with knowledgeable and experienced staff to ensure 

high-quality systems. Utilizing a specialized vendor can also provide 

strong business continuity and disaster recovery plans.

Such vendors can help build pragmatic and compliant systems to 

meet company requirements and provide well-defined quality man-

agement plans, robust service-level agreement (SLA) compliance 

frameworks and metrics, analytics, and reporting.

Specialized safety and regulatory 

solutions: Advantages and benefits

“PV-in-a-Box” is a holistic model offered by Sciformix, bringing together 

safety, technology, and advisory services into a complete end-to-end 

PV solution (see Figure 3). 

To ensure regulatory compliance, integrated and shared services 

are utilized, thus, allowing users to gain a full picture of the safety re-

quirements while optimizing resource deployment. 

Drilling down to the product level, PV-in-a-Box can enable quicker 

and more informed decision-making through real-time tracking of 

benefit-risk profiles to support the maintenance of safer medicines to 

the market. As part of the solution, an automated technology platform 

plays a key role by fostering collaboration between disparate teams, 

seamless processes, and effective analysis of data.

Teams that specialize in market access strategies and have an 

understanding of the regulatory environment in various markets can 

advise on the submission requirements for regulatory approvals, espe-

cially in the semi-regulated or non-regulated markets. This specialized 

regulatory and clinical support increases the chances of successful 

clinical development programs—and the commercial success of the 

products. 
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The Promise of Liquid 
Biopsy Technology
Joy Yucaitis

Examining the emerging use and remaining hurdles of liquid biopsy 
diagnostic methods in reshaping oncology clinical trials.

D
iagnosing cancers at earlier stages leads to better 

prognoses for patients,1,2,3 yet such detective work 

is constrained by the mechanics and specificity 

of current methods. Patients’ medical histories, physical 

exams and results of screening tests, such as those involv-

ing body fluids, images and tissue samples, all help in the 

diagnosis of cancer. Each of these diagnostic standards 

has significant limitations, particularly given the dynamic 

ability of cancer biology to change within and among a pa-

tient’s cancer cells as the disease progresses, spreads and 

responds to treatment. Liquid biopsies are aggressively 

addressing such barriers and may help to revolutionize 

cancer research, patient treatment and survivor care.

Diagnosing cancer today: 

Focus on the physical

Traditional classification of cancer relies on designating the 

histological type and primary location of the originating 

tissue.4 The International Classification of Diseases for On-

cology, Third Edition (ICD-O-3) groups cancers into six his-

tological types: carcinoma, sarcoma, myeloma, leukemia, 

lymphoma and mixed types. ICD-O-3 also uses 10 location 

groups ranging from connective tissue to muscle to blood 

and lymphoid cells.

Cancers also are classified by their growth stage. The 

American Joint Commission on Cancer (AJCC) and the 

Union for International Cancer Control (UICC) created the 

universally used tumor–node–metastasis (TNM) staging 

system for solid tumors.5 Combination of the three scores 

creates an overall stage ranging from 0 to IV, with the pos-

sibility of additional clarifying parameters such as whether 

lymphatic vessels or veins are involved. Of note, each 

cancer has a precise definition of T, N, and M, so identi-

cal TNM scores for a patient with breast cancer and one 

with prostate cancer do not mean the cancers are of the 

same stage (see Table 1 on facing page). Solid tumors also 

are graded based on how abnormal their cells look micro-

scopically, and usually are described as well-differentiated, 

undifferentiated or poorly differentiated, based on how 

closely the cells resemble normal tissue.6 

Today, oncologists can go well beyond the physical 

aspects of cancer to help diagnose the nature of an indi-

vidual patient’s disease. The body’s healthy cells can react 

and release proteins in the presence of cancer cells, which 

can serve as markers when found in body fluids or tissues. 

Some biomarkers occur for only certain tumors, while 

others are known to occur with several cancer types. 

The American Society of Clinical Oncology has published 

guidelines that outline what tumor markers may be used 

in the diagnosis of breast cancer, colorectal cancer and 

lung cancer, as well as other cancers. For example, blood 

levels of alpha-fetoprotein (AFP) are used to diagnose and 

determine treatment response in patients with liver can-

cer, and blood levels of chromogranin AFP can be elevated 

in patients with certain neuroendocrine tumors, small cell 

lung cancer or prostate cancer. The epidermal growth fac-

tor receptor (EGFR) is used as a marker for several cancers 

because of its role in cell division and high occurrence on 

the surface of cancer cells.

Getting more with markers

However, for more than 20 years, scientists have looked in-

side cancer cells to examine the utility of their genetic ma-

terial. Somatic and inherited mutations found in precancer-

ous or malignant tissue, but not present in healthy tissue, 

have been used as biomarkers, which has fundamentally 
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changed clinical practices regarding patients with colon, breast, lung 

and other cancers. For example, the inherited mutations to the BRCA1 

gene, which normally down-regulates cell growth, can increase the risk 

of developing breast, ovarian, prostate and other cancers.7 

The application of genetic mutation information, rather than origi-

nating organ, is particularly helpful to address the treatment of patients 

with recurrent or advanced cancers. But the current processes to find 

these mutations have many limitations. Imaging tests (e.g., X-rays, CT, 

MRI, PET scans, mammography or ultrasound) can identify masses, 

but they cannot find microscopic metastases nor characterize a solid 

tumor’s cellular composition. For that, a sample of tissue is removed 

using a needle, endoscope or surgery and prepared, either as formalin-

fixed paraffin-embedded (FFPE) or frozen samples. These tissue biop-

sies enable analysis histologically for cell shape, location and concen-

tration, as well as genetically for mutation composition. But they are 

labor-intensive (even with computer assistance), with processes that 

involve the personal expertise of a pathologist and, hence, the possibil-

ity of reproducibility errors.

In an idyllic trial scenario, if a primary cancer has metastasized, 

physicians would take patient tissue biopsies at different locations and 

times, but this is not possible in many cases. Not all patients would 

agree to repeated use of such invasive procedures, and some tissue 

biopsies cannot be pursued if it is too risky for a patient’s health. Tissue 

sampling can cause complications for patients (e.g., prostate biopsies 

can result in fever, bleeding, infection an3d other complications). More-

over, not all cancers are readily accessible for biopsy, particularly brain 

tumors. Tissue biopsies, by their nature, are a limited resource, as each 

test consumes part of the sample, creating an evidence supply issue 

for sponsors of long-term clinical studies. Significantly, each biopsy 

captures just one place at one moment and, therefore, individually do 

not represent the breadth of cancer heterogeneity possible within a 

patient, particularly if he or she has begun treatment. The evolution 

of cancer as it either metastasizes or responds to treatment yields 

changes genetically with end-effects on cellular, tissue or organ levels.

A single biopsy is simply “not representative of the mutational land-

scape of the entire tumor bulk,” as the authors of a milestone 2012 New 

England Journal of Medicine study reported.8 When comparing biopsies 

from kidney cancer tumors to complete tumor tissues after their surgi-

cal removal, the NEJM authors found a single biopsy had, on average, 

70 mutations, which represented only 55% of all the mutations in the ex-

cised tumor from which the biopsy had been made. The biopsy missed 

nearly half of the potential genetic guideposts to patient treatment. 

Moreover, only 34% of identified mutations had distributed throughout 

the tumor. The authors concluded such single tumor-biopsy samples can 

lead to underestimating a tumor’s genetic composition, presenting “ma-

jor challenges to personalized-medicine and biomarker development.”9

Processing and analyzing tissue biopsies are time-consuming and 

may genetically alter the tissue, causing erroneous interpretation if 

formalin fixation is used. The wait for results of a typical tissue biopsy 

can be a few days after the laboratory receives the sample, but longer 

if specialized handling is required. A recent study reported a median of 

27 days from ordering to results of tissue biopsies from NSCLC cancer 

patients with acquired resistance vs. a median of 12 days for those 

newly diagnosed vs. a median of just three days from blood draw to re-

sults for liquid biopsies.10 Tissue type affects timelines, as hard tissues 

such as bone take more time due to treatments to remove minerals 

and restore softness to enable sample slicing for analyses. Notably, 

if the presiding pathologist seeks a second opinion to review the 

samples, more time will be added before the clinical team and patient 

receive results. Additionally, the costs of tissue biopsies can be signifi-

cant, both in clinical trials and current clinical practice.

Ready for liquid biopsy upgrades

In contrast, liquid biopsies offer specificity, efficiency, scalability and 

are less invasive for patients. The technology also may aid in treatment 

selection during routine clinical care, monitoring medication effects 

such as drug resistance or tumor evolution, identifying recurrent or 

minimally residual disease and, ideally, finding cancers in their most 

nascent stages and informing prognoses. The same benefits are ap-

plicable in the clinical trial setting, including screening patients for trial 

enrollment. The potential of liquid biopsies to detect changes in tumor 

genetics well before imaging reveals changes in growth could enable 

therapy modifications or earlier second-line interventions.

Liquid biopsies can be taken and analyzed quickly—the cobas® 

EGFR Mutation Test v2 is reported to take less than four hours. Clinical 

trial teams can reassess patients’ responses to drugs with each blood 

draw, catching tumor progression earlier than current practices, which 

can involve waiting weeks after treatment to use imaging to determine 

tumor shrinkage. Moreover, this technology can look for large collec-

tions, often hundreds at a time, of diverse mutations. For trial spon-

sors, an ability to find “needles in haystacks” could result in finding 

more qualified candidates for trials, speeding recruitment, and increas-

ing the likelihood of trial success.

Hunting mutations with liquid biopsies

Almost 40 years ago, in an early study evaluating DNA in the blood of can-

cer patients, scientists predicted: “DNA in the serum may be an important 

tool for the evaluation of therapy or the comparison of different regi-

mens.”11 Today, liquid biopsy technology can leverage blood or other body 

STAGE DESCRIPTION

T

The T category stages tumor size ranging from 

Tis – early cancer that has not yet spread – and 

then from T1 to T4, with T4 being the largest.

N

The N category stages cancers based on 

number and extent of lymph node involvement 

from N0 for none and then from N1 to N3.

M

The M category stages cancers based 

on the extent of metastasis designated 

either M0 for none or M1 if present.

TNM Staging System for Solid Tumors

Source: The American Joint Commission on Cancer (AJCC)

Table 1. Each type of cancer has a precise definition of the 

T, N, and M stages of the disease.
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fluids, such as urine, saliva, or cervical fluid, because all of the body’s cells 

emit genetic information. These cells and particles may result from nor-

mal secretions, from the unorganized death of tissues that occurs during 

traumatic events such as stroke or heart attacks, or from apoptosis, the 

process of programmed, or organized, cell death. The resulting mix within 

a patient with cancer includes the debris of healthy or malignant cells in 

the form of circulating tumor cells (CTC), cell-free circulating DNA (cfDNA), 

exosomes, extracellular vesicles (EVs) and microRNA (miRNA).

Circulating tumor cells

Tumors cast off CTCs into the blood stream, potentially seeding me-

tastasis. However, shedding frequency is low: in one milliliter of blood, 

among about 70 quadrillion white blood cells and 50 quadrillion red 

blood cells, one to 10 analyzable CTCs can be isolated. Not all CTCs 

are genetically cancerous cells, so testing platforms must have refined 

search criteria to identify malignant cells, much like the immune sys-

tem recognizes “foreigners.” Different technologies are improving the 

efficient selection of such cells, notably a microfluidic platform that can 

sort rare CTCs from whole blood samples. The advancement of such 

platforms has prompted great interest in CTCs, perhaps second only 

to shorter circulating tumor DNA (ctDNA) and some investigators apply 

both in studies. The fragility of CTCs requires fast testing and precludes 

long-term storage. For example, Janssen’s CellSearch® CTC test, the 

first actionable CTC test approved by the FDA for use in patients with 

metastatic breast, prostate or colorectal cancer, requires sample pro-

cessing within 96 hours of collection.12

Cell-free circulating DNA/circulating tumor DNA

The bits of DNA (about 150 to 180 base pairs long) that comprise cfDNA 

have known utility in both cancer diagnostics and in non-invasive prenatal 

testing (NIPT) and transplantation. As of early last year, only one cfDNA 

test, ColoGuard® from Exact Sciences, has received FDA approval to 

screen for cancer—and, though not technically a liquid biopsy, it func-

tions in a similar way using stool, rather than blood, collecting genetic evi-

dence of disease shed from tumors and adenomas as it travels through 

the large intestine. In cancer patients, detection of shorter ctDNA frag-

ments is correlated with more plentiful mutations, while greater quanti-

ties correlate with malignancy. Currently, determining if minimal residual 

disease exists involves monitoring up to five to 10 years and typically uses 

imaging diagnostics, which do not readily reveal microscopic disease, or 

protein biomarkers that may not be specific to a cancer type or status.

Exosomes and extracellular vesicles (EVs)

Exosomes are tiny sacks or vesicles that cells release and can stably 

transport a mix or individual pieces of RNA, DNA or proteins. Exosomes 

can be found in blood serum, plasma, saliva, urine, cerebrospinal fluid 

and other biofluids, promising applications beyond cancer such as for in-

flammatory, metabolic, cardiovascular and neurodegenerative diseases. 

The documented roles of exosomes in cancer pathogenesis include 

tumor growth and angiogenesis stimulation and immune response sup-

pression. Tumor cells cast off thousands of exosomes daily, creating 

plasma concentrations reaching 10 quadrillion per mL. Smaller than CTCs 

yet larger than cfDNA, exosomes typically are about 30 to 200 nano-

meters in diameter (about 1/200th to 1/20th of a small red blood cell). 

Diagnostic technologies are exploiting the surface proteins exosomes 

bear, which act like return tracking numbers to the originating cell, to dis-

tinguish the origins of different mutations present in the exosome cargo..

microRNA

In blood, bits of extracellular RNA alone and unpackaged are degraded 

instantly but remain protected when within an exosome or bound 

up with other entities, such as the Ago2 protein or high-density li-

poprotein. These protected microRNAs, about 22 nucleotides long, 

increase in quantity when cells become dysregulated, as when can-

cer progresses. MicroRNAs are highly stable and have been used 

to distinguish men with prostate cancer from healthy patients; they 

are emerging as targets to help inform tumor origin and status, early 

detection and prognostication because of new sequencing methods. 

MicroRNAs might be considered the most distant to market, compared 

to CTCs, ctDNA and exosomes. In 2013 the Common Fund of National 

Institutes of Health (NIH) established the Extracellular RNA Communi-

cation program “to discover fundamental biological principles about 

the mechanisms of extracellular RNA (exRNA) generation, secretion, 

and transport; to identify and develop a catalogue of exRNA in normal 

human body fluids; and to investigate the potential for using exRNAs as 

therapeutic molecules or biomarkers of disease.”13

Current challenges: Hurdles for liquid biopsies

Liquid biopsies are so new, regulatory agencies are drafting the criteria 

for market clearances; as of early 2017, only one liquid biopsy had re-

ceived FDA approval, as a companion diagnostic. While dozens of com-

panies are establishing liquid biopsy footholds while gathering in vitro 

and clinical data for regulatory submissions, clinical trial sponsors must 

consider how best to employ investigational liquid biopsy technology to 

complement—or replace, in the post-approval future—the current gold 

standards of tissue biopsies and imaging. 

Sponsors intending to use liquid biopsies know patient safety is para-

mount and protocols must generate evidentiary data to document cer-

tainty and reproducibility of the new technology performance and rela-

tionship to patient outcomes. In contrast to the regulatory environment 

for in vitro diagnostics which use standards of sensitivity and specificity 

relative to a gold standard, the FDA has set expectations of measuring 

utility of liquid biopsy by improvement in overall clinical outcomes of 

patients, such as improvements in overall survival. Currently, redundan-

cies with using tissue biopsies, imaging technology, and other diagnos-

tics are necessary, which can impact trial timelines and resources. One 

strategy for ongoing long-term trial sponsors or those with near-term 

study launches might be to amend their approved protocols and patient 

consent to add experimental endpoints that use liquid biopsies, even if 

retroactively on stored samples. Several other aspects of planning fu-

ture trials using liquid biopsies include the following:

Selecting targets

The capacity of liquid biopsy technology to enable real-time monitor-

ing requires choosing targets most useful for tracking real-time tumor 

transformations and activities. Research suggests mutation targets 
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might include those least likely to be responsive to the treatment. 

Though costly, some sponsors might want to consider employing multi-

ple mutation panels that permit patient-population and patient-specific 

screening. The National Cancer Institute’s Cancer Genome Atlas and 

the International Cancer Genome Consortium have extensive mutation 

data, which can aid in protocol development.

Composing tumor boards

Trial sponsors need to understand how incorporating liquid biopsies into 

their protocols might affect the use of traditional medical tumor boards 

and may need to consider creating molecular oncology boards for 

patient evaluations. The use of such boards in clinical care today—tradi-

tionally composed of medical, surgical and radiation oncologists, pathol-

ogists, and radiologists with extensive cancer expertise—is particularly 

helpful to guide treatment of patients whose cancers are rare, difficult or 

treatment-resistant. With the potential uptake of liquid biopsies, boards 

will need to take on interpreting more diagnostic data, such as the rela-

tive effect of mutations, to guide treatment decisions. Such discussions 

may take more time, slowing the pace of patient reviews, and many on-

cologists may need more genetics training to engage fully in discussions. 

The same is true for the clinical trial setting, so sponsors employing liquid 

biopsies will have to ensure all clinical trial staff understand the design, 

use, and significance of liquid biopsies and may consider supplementing 

their boards with experts in bioinformatics, bioethicists and geneticists. 

Counseling treatment decisions

Sponsors must state in their protocols—so that internal review boards, 

investigators, site teams, and patients understand—the role of results 

from the investigative liquid biopsy vs. other diagnostic methods. The 

protocol must include the procedures and processes for determining 

the significance and resolution of result discrepancies between biopsy 

technologies, such as when a tissue sample tests negative but a liquid 

biopsy is positive.

The future

The track record of success for liquid biopsies is growing beyond the 

ability to merely screen patients for the presence of mutations and to 

augment tissue biopsies for treatment decisions. In July 2016, investi-

gators successfully applied the technology to significantly determine 

the prognoses of patients with stage II colon cancer that had not me-

tastasized, a form with a high post-surgery cure rate. By using liquid 

biopsies during the two-year study, investigators found that among 

patients with the target ctDNA after surgery, 79% relapsed and at a 

median of 27 months. In contrast, relapses occurred in only 9.8% of 

the patients without identifiable target cfDNA (p<0.001).14 The findings 

demonstrate how liquid biopsies might help clinicians prioritize patients 

in need of post-surgical treatment because of their increased risk of 

recurrence, while reassuring others of a very low likelihood of relapse. 

Such outcomes data are exactly what regulators and clinicians need to 

move forward confidently in adopting liquid biopsy technology.  

Looking distantly, liquid biopsies may be used to screen asymp-

tomatic people, whether at-risk populations or the worried well. Such 

applications, experts report, have significant medical, regulatory, finan-

cial, and ethical hurdles. Identifying early pre-malignancies via liquid 

biopsies will need to reveal the origin certainly and define growth ag-

gressiveness and necessity of treatment in terms of improved patient 

outcomes and acceptable pharmacoeconomics.
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REGULATORY

An Analysis of Anonymization 
Practices Since EMA Policy 0070
Khaled El Emam, PhD

Uncovering early learnings in complying with phase 1 of EMA’s 
requirement to publish anonymized versions of clinical study reports.

O
n Oct. 2, 2014, the European Medicines Agency 

(EMA) published Policy 0070,1 which required phar-

maceutical companies to provide the agency with 

anonymized clinical trial information subsequent to a deci-

sion through the centralized marketing authorization proce-

dure. A two-phase, stepwise approach was adopted, where 

phase 1 consists of marketing authorization holders (MAHs) 

submitting anonymized clinical reports, and phase 2 consists 

of MAHs submitting anonymized structured patient level list-

ings. Phase 1 is already in place and applies to procedures 

submitted from Jan. 1, 2015. Phase 2 will be implemented at a 

later stage. Our focus in this article is only on phase 1.

The EMA will then make these clinical reports available for 

public sharing through its clinical data portal.2 These Policy 

0070 submissions must include an anonymization report as 

well, which describes the methods used to anonymize the 

clinical reports. When a manufacturer applies for a central-

ized marketing authorization, the Committee for Medicinal 

Products for Human Use (CHMP) provides the (positive or 

negative) recommendation to the European Commission 

(EC). The EC grants or refuses the marketing authorization in 

a centralized procedure. The anonymized clinical reports will 

be published after the EC decision, or the CHMP decision if 

there is no EC decision.

In March 2016, the EMA published a detailed set of guide-

lines for the anonymization of these clinical reports,3 and 

provided a template for the accompanying anonymization re-

port. In December of the same year, the agency published a 

set of changes to the guidelines as well as an updated guide-

lines document.4,5 Starting in October 2016, the agency made 

these clinical reports, with the accompanying anonymization 

reports, available on their clinical data portal.2

This portal amounts to a public data release in that there 

are limited restrictions on who can access the clinical re-

ports, and the terms of use are not easily enforceable be-

cause the EMA takes no responsibility for the users’ compli-

ance.1 The purpose of this article is to provide a descriptive 

analysis of what we learned from the data releases over 

the first few months the portal was available in terms of ap-

proaches to anonymization, how the EMA anonymization 

guidelines are being implemented by manufacturers, and 

how patient privacy is balanced against data utility.

The objective of this analysis is to answer three questions:

• What approaches have been used by sponsors to anony-

mize their clinical reports?

• Which pieces of information (identifiers) pertaining to pa-

tients and other individuals did they anonymize?

• How has this anonymization affected the utility of the clini-

cal reports?

Data source: Submissions 

posted on the EMA portal

We examined procedures that had been posted on the portal 

by the end of January 2017. A summary of the eight proce-

dures is provided in Table 1 (see facing page). Information 

was extracted from the anonymization reports and the clini-

cal reports to answer the three questions above.

Out of these eight procedures on the portal, three of them 

did not include any protected patient data (PPD): Caspofun-

gin, Armisarte, and Palonosetron Hospira. These were not 

novel molecular entities. Therefore, we will not consider 

these three procedures much further in our analysis. Aripip-

razole is a withdrawn application for a marketing authoriza-

tion, in contrast to the others that received a positive opinion. 

A posted procedure (henceforth referred to as “submission”) 

includes the clinical reports as well as an anonymization 



appliedclinicaltrialsonline.com   APPLIED CLINICAL TRIALS    27March 2018

REGULATORY

report. In our analysis, we reviewed the anonymization reports and per-

formed random checks through the clinical reports to confirm that the 

actual implementation matched the descriptions in the anonymization 

report, and looked for counter examples for confirmation.

Currently, once a CHMP opinion is received by the manufacturer, the 

EMA indicates the deadline for sending their anonymized documents. The 

agency has said that it is sending notification letters, processing Policy 

0070 submissions, and posting the anonymized submissions on the clini-

cal data portal in the chronological order of the opinion dates.6 

Approaches to anonymization

The EMA defines anonymization as “The process of rendering data into 

a form which does not identify individuals and where identification is 

not likely to take place.”3 At a conceptual level, we can characterize the 

anonymization approaches described in the EMA guidance as falling 

into two dimensions: (a) method for meeting EU regulatory require-

ments, and (b) analytical method. This characterization is descriptive 

in that it reflects the approaches that are currently in use in the sub-

missions, and prescriptive in that it covers approaches that have been 

recommended by the EMA. Therefore, the two dimensions are a prag-

matic coverage of the universe of known approaches to anonymiza-

tion. These are further clarified ahead.

Method for meeting EU regulatory requirements

The Article 29 Working Party, which is composed of representatives from 

EU country data protection authorities and the European Data Protec-

tion Supervisor, published an opinion on acceptable anonymization 

approaches in 2014.7 In general, the Article 29 Working Party opinions pro-

vide interpretations of EU data protection statutes.

This opinion describes two general approaches to anonymization. 

When applied to Policy 0070, the first approach entails the manufacturer 

meeting the following three criteria:

• Ensuring that a patient cannot be singled out in the clinical reports.

• Ensuring that patient information cannot be linked throughout the clini-

cal reports in a submission (i.e., no longitudinal information about the 

patients).

• Ensuring that no inferences can be made about the individuals in the 

clinical reports.

These criteria have been criticized and an argument has been made 

that it would be very challenging to produce information that has much 

utility if they are utilized for anonymization.8 Specifically, the removal of 

longitudinal data and disabling the capacity for statistical inference from 

the data severely limits what can be done with the data.

In its guidance, the EMA has alluded to the limitations of these three 

criteria as well. For example, the agency noted:

DATE DRUG NAME INDICATION MANUFACTURER INCLUDES PPD

10/19/2016 Zurampic (Lesinurad) Gout
Grunenthal (transitioned 

from AstraZeneca)
Yes

10/19/2016 Kyprolis (Carfi lzomib)
An orphan cancer medicine for the 

treatment of multiple myeloma
Amgen Yes

11/24/2016
Caspofungin Accord 

(Caspofungin acetate)

Generic product indicated for the treatment 

of invasive candidiasis, invasive aspergillosis, 

and other suspected fungal infections when 

the patient is febrile and neutropenic

Accord Healthcare No

11/24/2016

Armisarte 

(Pemetrexed diacid 

monohydrate)

Malignant pleural mesothelioma lung cancer 

and advanced non-small cell lung cancer
Actavis Group No

12/21/2016 Tarceva (Erlotinib)

Non-small cell lung cancer to limit 

maintenance treatment to patients whose 

tumors harbor an EGFR-activating mutation

Roche Yes

12/21/2016
Praxbind 

(Idarucizumab)

Rapidly stop the anticlotting effect of 

dabigatran before emergency surgery 

or in case of life-threatening bleeding

Boehringer Ingelheim Yes

1/31/2017
Aripiprazole Mylan 

(Aripiprazole)

Used in adults to treat moderate-to-

severe manic episodes and to prevent 

new manic episodes in adults who have 

responded to the medicine in the past

Mylan S.A.S. Yes

1/31/2017
Palonosetron Hospira 

(Palonosetron)

Prevent nausea (feeling sick) and 

vomiting caused by chemotherapy
Hospira UK Limited No

Summary of Procedures

Source: El Emam

Table 1. Summary of submissions that were published by the EMA on its clinical data portal as of the end of January 2017. 

Indications pertain to these that are covered in the submission rather than all other possible indications for a product.
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• “Since in order to achieve a maximum usefulness of the data published, 

it is unlikely that for clinical reports all three criteria can be fulfilled by 

any anonymization solution; it is EMA’s view that a thorough evaluation 

of the risk of re-identification needs to be performed.” (chapter 3, sec-

tion 5.3.1)3

• “Not all anonymization techniques described in Opinion 05/2014 of the 

Art. 29 WP may be suitable to anonymize personal data in clinical re-

ports.” (chapter 3, section 5.3.2)3

The second approach recommended by the Article 29 Working Party is 

to perform a risk assessment. This approach receives considerable cover-

age in the EMA guidance documents.

Analytical method

The second dimension, the analytical method used for determining the 

appropriate anonymization, can be one of three possibilities:

• A quantitative approach, for example, such as the one described in a 

recent risk assessment framework9 or by applying some of the tech-

niques described in the Article 29 Working Party opinion.7

• Some sponsors followed a qualitative approach. Since there are no 

generally accepted qualitative approaches, each manufacturer would 

develop an approach. For an approach to fall in this category it must 

have specific criteria for deciding whether the re-identification risk is 

low or otherwise, and the transformations to the clinical reports that 

are necessary to manage that risk.

• A subjective approach, which, in this case, means that the manufac-

turer makes a subjective statement that the risk of re-identification 

is very small without any quantitative or qualitative assessment. A 

subjective approach is not explicitly recommended by the EMA, but 

would be the alternative if the first two approaches are not utilized.

The qualitative and subjective approaches are also sometimes re-

ferred to collectively as “non-analytical approaches” to anonymization in 

the documentation included in the submissions on the EMA portal.

Analysis of approaches to anonymization

When we cross-tabulate the two dimensions of meeting the regulatory 

requirements and analytical method, we get a set of six possible ap-

proaches that can be used by a manufacturer to demonstrate that the 

likelihood of re-identification of patients in the anonymized clinical reports 

is acceptably small, as illustrated in Table 2. The five submissions were 

classified according to one of the six possible approaches in Table 2. 

Identifier types

Three types of information have to be identified in order to implement 

an anonymization scheme and to meet the requirements in the EMA 

guidance. We will discuss these identifiers in this section.

Patient information vs. staff information

The EMA anonymization guidance pertains to patients/trial participants, 

and the risk assessment that is used would pertain to patient information. 

However, clinical reports contain information about investigators, spon-

sors, document authors, and study staff. The EMA guidance requires that 

the names and sites of the sponsor, coordinating investigator, and the 

investigators who conducted the study should be kept in the document. 

Their contact details and signatures should be redacted. All other infor-

mation on site, sponsor, and vendor staff should be redacted.

Direct identifiers

Direct identifiers are personal information that can uniquely identify an 

individual patient. These types of identifiers would need to be either 

redacted or pseudonymized as part of the anonymization process.

Quasi-identifiers

Quasi-identifiers are also considered personal information. Combina-

tions of quasi-identifiers incrementally increase the risk of re-identi-

fication. Not all quasi-identifiers need to be transformed in order to 

protect patient privacy. The sponsor would need to determine which 

quasi-identifiers for which patients must be transformed to ensure that 

the risk of re-identification is acceptably small.

Approaches to ensuring data utility

A key objective of Policy 0070 is to ensure that the anonymized clinical 

reports that are posted on the clinical data portal retain sufficient data 

utility for secondary analysis. For example, the EMA states:

• “Taking into account the need to find the best balance between data util-

QUANTITATIVE

ANALYSIS

QUALITATIVE

ANALYSIS
SUBJECTIVE STATEMENT

Three criteria from A29WP Quantitative-3 Qualitative-3 Subjective-3

Risk-based approach Quantitative-Risk Qualitative-Risk Subjective-Risk

Anonymization Approaches

Table 2. The six approaches to anonymization, according to current practices and EMA guidance.

SUBMISSION 

(DRUG NAME)

ANONYMIZATION 

APPROACH

Zurampic Subjective-Risk

Kyprolis Qualitative-Risk

Tarceva Subjective-Risk

Praxbind Qualitative-Risk

Aripiprazole Mylan Qualitative-3

Anonymization and Products

Table 3. Summary of anonymization approaches used in 

the published submissions as of the end of January 2017.
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ity and achieving an acceptably low risk of re-identification, what EMA 

ultimately would like to achieve is to retain a maximum of scientifically 

useful information on medicinal products for the benefit of the public 

while achieving adequate anonymization.” (Chapter 3, section 5.1)3

Furthermore, the Policy 0070 document itself emphasizes the need 

to make detailed clinical data available:

• “A high degree of transparency will take regulatory decision-making 

one step closer to EU citizens, and promote better-informed use of 

medicines. In addition, the Agency takes the view that access to 

clinical data will benefit public health in future. The policy has the 

potential to make medicine development more efficient by estab-

lishing a level playing field that allows all medicine developers to 

learn from past successes and failures. Furthermore, it will enable 

the wider scientific community to make use of detailed clinical data 

to develop new knowledge in the interest of public health. Access to 

clinical data will allow third parties to verify the original analysis and 

conclusions, to conduct further analyses, and to examine the regu-

latory authority’s positions and challenge them where appropriate.” 

(Section 4.1)1

While the EMA guidance emphasizes the need to verify original analy-

sis and conclusions, the evidence from voluntary data sharing efforts 

that have been running over the last few years suggest that the valida-

tion of the primary endpoint is an uncommon objective of secondary 

analysis of clinical trial data, and that the most common purposes for 

secondary analyses are additional analyses of the treatment effect and 

the disease state.14 Although, one can also argue that any secondary 

analysis would start off with replicating published results to verify that 

the data is correct and understood, even if that replication is not pub-

lished. Therefore, the EMA does anticipate broad uses of the information 

that is posted on the portal.

We provide a descriptive summary of how data utility was maxi-

mized and assessed in the five submissions on the portal.

Results

Approaches to anonymization

A summary of the anonymization approaches that have been used on 

the five data releases with PPD is provided in Table 3 (see facing page). 

As can be seen, no quantitative approaches had been used as of those 

initial releases. The anonymization of the Aripiprazole clinical reports 

relied on the three criteria from the Article 29 Working Party to justify 

the anonymization that was applied. The remaining four utilized a non-

analytical risk-based approach. Given the anonymization methods that 

have been applied, the question is whether it is possible to ensure that 

the risk of re-identification is sufficiently small. Under a quantitative 

approach, the EMA guidance has recommended a risk threshold of 

0.09, which is consistent with precedents for public data release.10 That 

threshold value applies to “maximum risk,” which means that the risk 

of re-identification for each patient in the clinical reports is measured 

and taking the maximum value across all of them. This maximum value 

should be at or below the threshold. With qualitative and subjective risk 

assessments, the risk is not measured and, therefore, it is not possible 

to demonstrate quantitatively that the actual risk is below the threshold.

There are two approaches that can be used to transform the clinical 

reports to anonymize them: redaction and replacement (also known as re-

synthesis). Redaction entails covering the staff information and PPD in the 

reports with a blue box so that the text below is not visible. Replacement 

involves replacing the staff information and PPD with other values. For 

example, a site staff member’s name can be replaced by another name, 

a subject ID with a pseudonymized subject ID and a date with an offset 

date. In all of the five relevant submissions posted on the portal, redaction 

was used. No examples of replacement, as defined earlier, were observed 

in the clinical reports or documented in the anonymization reports.

Furthermore, redaction methods are not going to be 100% accurate 

in finding PPD. For example, in the Zurampic clinical reports we identified 

PPD (as defined in the manufacturer’s anonymization report), such as 

ZURAMPIC KYPROLIS TARCEVA PRAXBIND ARIPIPRAZOLE MYLAN

Names of staff 

and sponsor
Names of staff 

Name of principal 

investigator (PI)

Names of all 

Individuals

Names and job titles/

designations of staff

Signatures Signatures Signatures Signatures Signatures

Contact information Contact information PI contact information Contact information Contact Information

Staff Information

Table 4. The staff information used in the anonymization applied to the submissions posted on the clinical data portal. This staff 

information has been redacted from the clinical reports.

ZURAMPIC KYPROLIS TARCEVA PRAXBIND ARIPIPRAZOLE MYLAN

Subject ID Subject ID Subject ID Subject ID Subject ID

Case Numbers Case Numbers

Direct Identifiers

Table 5. The direct identifiers used in the anonymization applied to the submissions posted on the clinical data portal. These 

direct identifiers were redacted from the clinical reports.
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dates, that were not redacted. These kinds of “misses” are inevitable with 

such large documents. No assessment of the frequency or the impact of 

the misses on the risk of re-identification was performed.9

Direct and quasi-identifiers

Patient information vs. staff information

As noted earlier, the EMA guidance requires that the names and sites of 

the sponsor, coordinating investigator, and the investigators who con-

ducted the study should be kept in the document. Their contact details 

and signatures should be redacted. All other information on site, spon-

sor, and vendor staff should be redacted. This is the general approach 

followed in the documents posted on the clinical data portal, with the 

exception of the Praxbind and Tarceva submissions. In the former case, 

the manufacturer argued in the anonymization report that personal 

investigator information cannot be shared without consent and no such 

consent was provided in the contracts and agreements with these indi-

viduals, and, therefore, it is not permissible to release that information 

without their consent. Consequently, all of that information has been 

redacted as well. The exact types of staff information that is redacted in 

the submissions are summarized in Table 4 (see page 29).

Direct identifiers

The types of direct identifiers that have been used in the highlighted sub-

missions are summarized in Table 5 (see page 29). There is considerable 

consistency across the four sets of clinical reports in their definitions of what 

is a direct identifier.

Quasi-identifiers

The definitions of quasi-identifiers from the submissions that have been 

posted on the EMA portal are summarized in Table 6. As can be seen, 

the definitions are somewhat consistent across the submissions. Note 

that because a piece of information is defined as a quasi-identifier, 

that does not mean that that information was redacted in the docu-

ments. We assume that all the quasi-identifiers were considered in the 

non-analytical risk assessment, and some of them were subsequently 

redacted. Furthermore, because in some instances large blocks of text 

were redacted, it was not always possible for us to verify with certainty 

what type of quasi-identifier was redacted. The Praxbind analysis relied 

on the U.S. Department of Health and Human Services criteria for iden-

tifying quasi-identifiers:11 “replicability,” “distinguishability,” and “data 

source availability.” No other specific formal process was used for the 

selection of the quasi-identifiers across the submissions. However, the 

resultant list of quasi-identifiers is consistent with the recommenda-

tions in the PhUSE standard12 and the Institute of Medicine report.13

Approaches to ensuring data utility

None of the five submissions performed a formal analysis of data util-

ity. However, we can examine the perspectives and arguments that 

were made by the sponsors with respect to the utility of the anony-

mized documents.

Some of the submissions posted on the clinical data portal have 

expressed reservations about the utility of the clinical reports after 

the redactions that were performed on them, while others made the 

QUASI-IDENTIFIER ZURAMPIC KYPROLIS TARCEVA PRAXBIND ARIPIPRAZOLE MYLAN

Age + + + + +

All patient-related dates + + + + +

Concomitant illnesses 

and medications
+ + +

Country +

Genetic data + +

Height/weight/BMI + + + + +

Location + + +

Medical history + + + +

Race/ethnic origin + + + + +

Rare diagnoses +

Serious adverse events + + + +

Sex + + + + +

Site ID + + + + +

Socio-economic information +

Legend

★  When only one study participant is enrolled in a site

Quasi-Identifiers

Table 6. The quasi-identifiers considered in the submissions posted on the clinical data portal.
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case that data utility was adequate for the anticipated purposes. The 

statements made in the published submissions regarding data utility 

are summarized in Table 7. The redaction of two types of information in 

the clinical reports would have a non-trivial impact on data utility: case 

narratives and subject IDs. This is evidenced by the EMA specifically 

identifying these two types of transformations in their guidance.

The EMA has noted in its guidance that case narratives should not be 

redacted:

• “Case narratives should not be removed nor redacted in full regardless 

of their location in the clinical reports (body of the report or listings). 

They should be, instead, anonymized. Regardless of the anonymization 

technique used by the applicant/MAH, EMA cannot accept the redaction 

of the entire case narrative by default (as a rule).” (Chapter 2, Section 2.2)3

There is evidence that narratives help researchers provide a more 

accurate estimate of harms. The benefits of access to narratives in-

clude:16,17,18 identifying inconsistencies in the reporting of SAEs within the 

CSR and between the CSR and publically reported data (in clinical trial 

registries and journal publications), help understand more precisely when 

adverse events occurred (e.g., before randomization vs. while the patient 

was receiving the study drug), some SAEs are identifiable only from the 

narratives (e.g., verbatim terms that are not coded), and there are cases 

where the coding of verbatim terms is revised by researchers to reflect 

more modern coding practices and dictionaries, or a different interpreta-

tion (for example, in terms of reasons for discontinuation in a trial).

Only the Zurampic submission did not completely redact case 

narratives (Aripiprazole did not have case narratives). Rather, the ano-

nymization report stated that verbatim text was redacted; this was not 

performed completely in the clinical reports.

Another specific consideration with respect to data utility pertains 

to the redaction of subject IDs. The EMA has noted that:

• “On the other hand, the value of the data is significantly reduced 

where the ability to follow a patient across visits and events is bro-

ken. The risk of linking the information for the same individual can 

be measured and net effect on risk can be determined.” (Chapter 3, 

Section 5.3.2.1)3

All five submissions have redacted subject IDs in the anonymized 

documents.

Discussion

Consistency with the EMA anonymization guidance

In this section we summarize the extent to which the different manu-

facturers have followed the EMA guidance (see Table 8 on page 32). 

Clearly the EMA has agreed to publish redacted clinical reports where 

the redaction was inconsistent with their guidance. The question is 

how should we interpret that to guide future anonymization efforts for 

Policy 0070.

At this point, we can conclude that the methods currently in use 

reflect the contemporary level of expertise in anonymization within 

industry. As manufacturers gain experience with the anonymization of 

clinical reports, and as the re-identification risks specifically of clinical 

trial information become better understood, the expectation is that more 

robust methods will be utilized to anonymize.

It was evident from statements made by the EMA that the agency 

is quite concerned about meeting its transparency objectives and the 

public’s perception of the agency meeting these objectives. For exam-

ple, recent changes to the EMA guidance requires the replacement of 

pages with a sheet indicating that certain pages were removed, rather 

than having multiple pages included that are completely redacted.4 The 

argument made was that the public perception of a large number of re-

dacted  or “blacked out” pages would be negative. Therefore, it seems 

that in an effort to maintain the balance between these two objectives, 

the EMA will not prematurely enforce practices that would limit the 

ability to share clinical reports, but at the same time encourage compa-

nies to improve adherence to the guidelines.

At a presentation in 2016, the EMA noted that it will publish an annual 

report summarizing the implementation of Policy 0070. In the report, the 

agency said it will list the names of the companies that are deemed to be 

non-compliant.23 Having its name on such a list could cause reputational 

harm to a company, and this would be the incentive not to be on that 

list. Arguably, it would be safe to assume that non-compliance means at 

SUBMISSION 

(DRUG NAME)
EXPRESSED CONCERNS ABOUT DATA UTILITY REMEDY/EXPLANATION

Zurampic A statement that the implemented redactions provide adequate data utility
Qualifi ed researchers can request more 

detailed data from the manufacturer

Kyprolis

Statement that an appropriate balance between data utility and 

protecting privacy was reached. However, in a subsequent presentation 

the sponsor noted that their redaction approach was conservative and 

that the EMA “deemed our approach overly conservative.”15

Aggregate data on safety and effi cacy 

were preserved as much as possible

Tarceva Acknowledgement that the resulting data utility of the documents is low
Redaction of aggregate or summary data 

was minimized

Praxbind With respect to the availability of aggregate data, data utility is preserved
Aggregate or population information was 

preserved

Aripiprazole 

Mylan
With respect to the availability of aggregate data, data utility is preserved Aggregate information was preserved

Data Concerns

Table 7. Summary of expressed concerns about data utility of the redacted anonymization reports.
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least: (a) not submitting an anonymized report or an anonymized version 

of the clinical reports, and (b) companies not cooperating with the EMA 

in discussions pertaining to anonymization. It was not clear at this writing 

whether non-compliance with some aspects of the guidance would be 

another reason to be placed on this list.

Balancing data utility and patient privacy

It is evident from the redaction approaches that have been applied thus 

far that the manufacturers have erred toward being more conservative 

and tilting the privacy/utility balance toward protecting patient privacy. 

A strong focus on privacy is not surprising given that the protection of 

patient privacy is the responsibility of the manufacturers, and the EMA 

guidance makes that point:

• “Furthermore, the processing of personal data and its publication 

on the website by EMA is subject to the provisions of Regulation (EC) 

No 45/2001 and in particular is limited only to information that is ad-

equate, relevant and not excessive for the purpose of transparency. 

It is important to recall that no personal data of trial participants 

should be published. […] This guidance document is without preju-

dice to the obligations of pharmaceutical companies as controllers 

of personal data under applicable national legislation on the protec-

tion of personal data.” (Chapter 3, Section 1)3

While the EMA recognized non-analytical approaches to re-identi-

fication risk assessment in its guidelines, because no quantitative re-

identification risk measurements were made, there is no strong assur-

ance that re-identification risk was indeed below a generally accepted 

threshold (the EMA recommended a quantitative threshold of 0.09, for 

example3), and that there may still be residual risk in the information 

that was not redacted. Even if there remains theoretical uncertainty 

as to whether the balancing that has been performed thus far has 

achieved demonstrable patient privacy protection, given the extensive 

redaction of PPD that has been applied, it is likely that the risk of re-

identification in the currently posted clinical reports is low. However, 

the extensive application of redaction would also result in reduced data 

utility for the shared documents. The EMA recognized this in its guid-

ance, and has made clear that the expectation is that manufacturers 

will shift away from that approach over time:

• “EMA understands that in an initial phase redaction techniques are 

likely to be used by applicants/MAHs, taking into account that for a 

certain period, pharmaceutical companies will have to anonymize 

their data retrospectively […]. Importantly, redaction alone is more 

likely to decrease the clinical utility of the data compared to other 

techniques. Therefore, EMA is of the view that applicants/MAHs, 

after experience has been accumulated in the de-identification of 

clinical reports, should transition to other anonymization techniques 

that are more favored in order to optimize the clinical usefulness of 

the data published […]. Pharmaceutical companies are encouraged 

to use these anonymization techniques as soon as possible, whilst 

ensuring data anonymization is achieved.” (Chapter 3, Section 5.1)3

The EMA, therefore, did anticipate that improvements in data utility 

will be incremental and would happen over time.

Justifying reduced data utility

There were three important points that were made in the posted 

anonymization reports to justify the conservatism negatively impacting 

data utility: (a) the newness of anonymization, (b) the clinical reports 

were already produced, and (c) technological advances require conser-

vatism. We discuss each of these ahead.

A commonly heard argument, and mentioned in some of the posted 

anonymization reports, is that anonymization methods are new and, 

therefore, there is a learning curve to applying them to clinical trial in-

formation. However, it should be noted that the discipline of statistical 

MANUFACTURER FOLLOWED EMA REQUIREMENT?

EMA REQUIREMENT
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Sponsor and investigators’ names and sites should be retained (Chapter 3, 

Section 6)3
Yes Yes No< No< Yes

Case narratives should not be removed/redacted (Chapter 2, Section 2.2)3 Yes No> No> No> N/A

Decision on redaction of subject IDs, given its potential reduction of the utility 

of the documents signifi cantly, was based on the impact on re-identifi cation 

risk (Chapter 3,Section 5.3.2.1)3

No No No No No

Legend

< The sponsor and investigator information was redacted.
> Case narratives were redacted as a general rule for the trials in these submissions.

Meeting Anonymization Guidelines

Table 8. Summary of how the submissions with protected patient data have met some of the EMA anonymization guidelines (as 

of early 2017). The focus in this table is on the elements where there was deviation in compliance with the guidelines.
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disclosure control has been around for a number of decades,24-30 and 

additional citations to that body of work specific to health data can be 

found in the Institute of Medicine report on sharing clinical trial data.13

The overall discipline is not new. The application of disclosure control 

methods to clinical trial data is recent, but there is a very large body of 

work to draw from which should accelerate the transition of knowledge 

to solving this problem.

Another argument is that the sharing of anonymized documents 

publicly is a recent practice. However, in the context of access to infor-

mation (ATI) or freedom of information (FOI) requests, where citizens 

can request documents from government departments, the sharing of 

anonymized documents has been going on for decades. This type of 

disclosure is effectively a public release of information. Although, his-

torically, government departments have often used redaction, as op-

posed to re-synthesis, to anonymize the documents that they release 

pursuant to ATI or FOI requests.

In the anonymization reports for three of the submissions (Zuram-

pic, Kyprolis, and Tarceva) it was noted that the clinical reports were 

produced before the EMA policy came into effect, and, therefore, the 

argument was made that the only mechanism available was to redact 

information in the pre-existing documents. The assumption here is that 

other anonymization methods described in the EMA guidance (such as 

pseudonymization and generalization) would have to be applied during 

the development of the scientific clinical reports and could not be ap-

plied to existing clinical reports that were already completed. Based on 

our experiences, this assumption is not true in that re-synthesis tech-

niques can be applied post facto as well.

A third argument that has been made in some of the anonymization 

reports is that technological advances would increase re-identification 

risk for publicly released information. For example, the Praxiband report 

highlights this as a contextual factor that has influenced the approach to 

anonymization. The EMA guidance does make the point that technologi-

cal advances should be considered during the anonymization:

• “MAHs/applicants need to take into account (realistic) future devel-

opments in terms of availability of data and technologies that would 

allow identification.” (Chapter 3, Section 3.3)3

• “[…] the data controller must continuously follow developments in 

re-identification techniques, and if necessary, reassess the risk of re-

identification. Applicants/MAHs […] will need to take this aspect into 

consideration and to monitor continuously the development of tech-

nologies in this area in order to assess novel risks of re-identification 

for any future clinical reports published.” (chapter 3, Section 4.4)3

The EMA recommended the use of “maximum risk” as a measure of 

re-identification risk for the anonymized clinical reports.3 This metric is 

already quite conservative in that it assigns a risk level to all of the pa-

tients based on the risk level of the highest risk patient. Furthermore, the 

0.09 threshold recommended by the agency3 is consistent with the more 

conservative side of precedents for public data releases.10 Therefore, 

arguably, the current guidance has already some built-in conservatism to 

account for technological changes.

In the Zurampic anonymization report, the manufacturer reserved 

its right to update the published reports if technological advances were 

deemed to increase the re-identification risk. It was clear at this writing 

that the EMA would facilitate such an update since that was not some-

thing that it had publicly agreed to do.

Proposed remedies for reduced data utility

The submissions have proposed some remedies or made the case that 

any reduction in data utility would not be detrimental to the usefulness 

of the clinical reports. These arguments are also summarized in Table 

7. One proposed approach to mitigate reduced data utility mentioned 

in the Zurampic anonymization report was that qualified researchers 

can request more detailed information directly from the manufactur-

ers. However, there is evidence that this route does not always work,19 

and can be time-consuming (as opposed to just downloading docu-

ments immediately from the clinical data portal). An alternative is to 

request the same documents from the EMA through an ATI request.20 

Responses to these requests can also be time-consuming with wide 

variation in, and sometimes lengthy, response times.21,23 

The second proposed mitigation for reduced utility clinical reports 

is that the aggregate data is not redacted and that aggregate data has 

sufficient utility for secondary analyses. Some limited aggregate data are 

also available in clinical trial registries and journal publications. Therefore, 

it is a question whether the incremental aggregate details available in the 

anonymized clinical reports would allow more innovative analyses com-

pared to what is already possible. Also, recall that narratives have been 

useful in secondary analysis of clinical reports,16,17,18 which means that at 

least for some types of studies the aggregate data will not be sufficient.

Conclusion

In this article we provided a descriptive summary of the clinical report 

submissions that had been published, as of January 2017, by the EMA 

pursuant to Policy 0070, and an analysis of key learnings from these. 

The learnings pertain to the approaches that were used to anonymize 

the clinical reports, how privacy protection was balanced against data 

utility, and the extent to which they were consistent with the EMA anon-

ymization guidance. In general, those submissions followed a conserva-

tive anonymization approach that emphasized privacy protection over 

data utility. There is a real need for manufacturers to accelerate the 

adoption of more sophisticated risk-based and quantitative anonymiza-

tion techniques that would allow for both higher data utility and strong 

assurances that patient privacy has been protected, and for the EMA to 

create the appropriate incentives for this to happen.
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A CLOSING THOUGHT

For marketers promoting a solution, digital media 

is becoming a crucial vehicle for finding Patient X 

by casting the widest possible net of information 

with pinpoint targeting. Given the detective work 

needed to identify these people, here are some 

areas where digital media is helping. 

Optimizing awareness campaigns

Doctors sit atop the patient pyramid along with re-

lated caregivers, lab technicians, and nurses. Reach-

ing them is crucial as they may often be the only 

professional advisors in Patient X’s life. As orphan 

drug marketers search for Patient X, digital media 

campaigns are able to successfully target and influ-

ence caregiver populations with educational and 

diagnostic information. While most doctors don’t sit 

behind a desk and are forbidden by HIPAA regula-

tions from communicating via common email chan-

nels, reaching them on-the-go via mobile devices 

and in social situations is key; doctors love mobile 

devices and sharing ideas in closed, social forums 

with other doctors. 

With its extended reach and targeting capabili-

ties, digital media—including display ads, pay-per-

click, and social ads—can help marketers distrib-

ute and popularize diagnostic information across 

the Web, quickly. It can attract an audience and di-

rect them to areas where doctors commonly seek 

advisory and research information, such as online 

forums, and private networks such as Sermo and 

Aptus Health, which serve pharma marketers by 

publishing clinical resources. 

Search semantics reveal symptoms

Patient X has a tremendous thirst for knowledge 

about their illness and may search high and low 

for information on the furthest reaches of the 

Web, particularly outside the medical commu-

nity. The search semantics they use on Google or 

in-app search devices reveal their symptoms as 

keywords and long-tail combinations of keywords 

such as “abdominal pain in the morning” or “per-

sistent low fever for days.” By incorporating these 

keyword semantics, digital ad campaigns can find 

and lead Patient X to support groups within the 

rare disease community or to educational reposi-

tories established by drug marketers. Marketers 

may establish help forums or online communities 

as a destination for their digital media outreach, 

leading Patient X to a safe place where they can 

be discovered by the orphan drug manufacturer.

Where social media can help

The wide net of social media has been successful in 

finding clinical study participants and disease state 

communities, beyond geographic boundaries and 

outside the reach of local research centers. However, 

a report from the FDA raised issues concerning the 

demographics of most clinical studies. The agency’s 

research indicated that clinical trial participants were 

74% Caucasian, which creates a critical issue of racial 

imbalance in the trial. The report indicated some ex-

treme cases where whites made up 90% or more of 

participants. In cases where diversity is key to the re-

sults, social media—which has its own largely female 

demographics—may tip the scales if not properly 

targeted. Deep targeting tools within social platforms 

can accomplish this, but the “casting-a-wide-net” ap-

proach may need to evolve to a more tactical strat-

egy to ensure balanced demographics.

T
he market viability of orphan drugs—pharmaceuticals targeting rare diseases and 

disorders—has gained significant traction in recent years, generally from the lack of 

competition and high financial rewards. However, the risk is significant and finding pa-

tients to monetize the investment makes it a precarious business. What we know for cer-

tain is that orphan drugs are marketed from a notably different playbook and cribbing from 

mainstream pharma campaigns strategies will earn little tactical benefit. We also know that 

95% of orphan diseases do not have a single FDA-approved drug treatment. Many rare dis-

eases go undiagnosed or the symptoms are charted by a local physician, but the dots are 

never connected to a wider network of symptomatic commonalities that link one undiag-

nosed “Patient X” with the next.

Finding Patient X: The Role of Digital 
Media in Rare Disease Research

Many rare diseases 

go undiagnosed or the 

symptoms are charted 

by a local physician, 

but the dots are never 

connected to a wider 

network of symptomatic 

commonalities.

Lori Goldberg

CEO, Silverlight Digital



Achieve enrollment timelines with a customized, end-to-end recruitment 

plan from WCG Patient Engagement services.  Backed by proven methods, 

a knowledge base of industry site enrollment performance, and our on-the-

ground site support, we partner with you to enable your sites to achieve 

recruitment milestones on or ahead of schedule. 

These efficiencies could amount to you saving two months in patient 

screening time, or 4,838,400 seconds. Make the most of every second.

www.wcgclinical.com/patient-engagement

Designed to make 
every second of 
your enrollment 
period count. 

WCG Patient Engagement Services



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


