
Marketing approval of cancer drugs is granted cen-
trally in Europe, but pricing and reimbursement
levels are decided by individual countries. Most

drug development research in hemato-oncology is carried
out in industry-led trials intended to meet regulatory
requirements. Most comparative data are produced in
cooperative group trials after a drug has entered the market.
These investigator-led studies are currently hindered by the
lack of access to new drugs before licensing, limited avail-
ability of independent funding, and a high administrative
burden. Regulations do not take into account the lower risk
to participants associated with investigator-initiated obser-
vational or interventional studies. Thus, early optimistic
results from industry-led randomized controlled trials
before a clear characterization of adverse effects and long-
term efficacy can lead to inappropriately high pricing in
some European countries and a refusal to put the drug on
the market in others. Patients are at risk of being treated
inappropriately, at an excessive price, or not at all. Industry,
the independent research community and health care
authorities all need to rethink their approach to research
and find ways to work alongside a wider clinical and public
health perspective.
Traditionally, developing new cancer treatments has been

a collaborative process between industry and academic
researchers. An initial industry-led and industry-financed
research process led to licensing, followed by an investiga-
tor- or cooperative group-led treatment optimization phase.
This process substantially improved therapeutic options for
many cancer patients and is probably best illustrated in the
field of hematologic malignancies. In recent years, this
process has been put at risk. There has been a substantial
reduction in the number of investigator-initiated and inde-
pendent group studies, partly due to the high cost of trials
and difficulties in obtaining funding, but also due to regula-
tory complexities and the fact that new drugs cannot be
integrated into clinical trials before they are licensed. 
The Independent Clinical Research in Oncology Bergamo

(Italy) meeting was held on 14-15 October 2011 to discuss
issues surrounding hemato-oncology drug development
and approval. We discuss here some of the key issues iden-
tified and suggest ways to address the future of investiga-
tor-driven clinical trials in Europe. 

Marketing legislation in Europe
European Union licensing of drugs for acquired immune

deficiency syndrome, cancer, neurodegenerative condi-
tions, diabetes and orphan diseases is complex. Initial
assessment of scientific data for new treatments is made by
the Committee for Proprietary Medicinal Products for the
European Medicines Agency (EMA).1 If their conclusions
are positive, the European Commission decides whether to
grant an EU-wide marketing authorization. Approved prod-
ucts enter a national licensing, pricing and reimbursement

process. Companies must apply to each individual coun-
try’s Health Technology Assessment (HTA) agencies to
market their product.2 HTA agencies base their decisions on
the individual country’s public health needs and budgetary
limitations, but they all have different ways of doing this.
As a consequence, many similar drugs with a minimal dif-
ference in benefit between them can be available in differ-
ent countries but with sometimes the same drug sold at dif-
ferent prices. This process does not stimulate competition
nor does it offer any benefit to HTA agencies or patients. It
only creates unnecessary delays in the time needed to pro-
ceed from marketing submission to drug availability.
The ‘normal’ centralized process should be completed

within 210 days, but ‘clock-stop’ time to obtain further sci-
entific data is unlimited. The ‘accelerated’ process should be
completed within 150 days with a maximum of 30 clock-
stop days, but this is rarely applied.3 The national-level
approval and pricing decisions are also frequently subject to
delay. Decisions concerning access to the market are sup-
posed to be completed within 180 days,4 but this deadline
has seldom been met: the average additional delay varies
from country to country from a few months to well over
one year.5 These varying national approval time lines are a
huge obstacle to multinational clinical trials. It is hoped that
establishment of the EUnetHTA (http://www.eunethta.eu/)
will soon improve efficiency and coordination of the
process. 
In Europe, clinical research must adhere to the Clinical

Trials Directive (2001/20/EC)6 introduced in May 2004 and
the Good Clinical Practice Guidelines Directive introduced
in 2005.7 Both directives aim to harmonize administrative
processes across EU member states, to protect patients, and
to optimize the reliability of results. Both take into account
the perspective of large industry-led randomized clinical tri-
als (RCTs) but neglect the vast experience in observational
and interventional trials of cooperative groups. In reality,
therefore, the administrative burden for all studies has
increased enormously. As a consequence, the cost of con-
ducting cancer trials, including insurance, increased prohib-
itively,8 as did the time from concept to trial initiation.
There are as yet no data showing that the directives have
increased patient safety. 
Many researchers9 consider the administrative burden to

be unnecessary and the progress of independent research in
Europe seems to have been hindered. The European
Organization for Research and Treatment of Cancer report-
ed a fall in the number of trials and in numbers of patients
enrolled after its implementation.10 The effect was particu-
larly detrimental on small, independently funded, investiga-
tor-led trials, especially those investigating already licensed
drugs. The quality criteria of the Good Clinical Practice
Directive are not questioned, but they should not act as a
barrier to non-profit clinical trials. The insurance policy of
any European hospital should be sufficient to cover studies
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of drugs or treatment approaches with market authoriza-
tion. Clearly, the issues of insurance and administrative
requirements need to be revisited.

Funding
Global spending on cancer research is estimated to be

around 14 billion euro of which at least 6 billion euro comes
from direct private funding. This accounts for approximate-
ly a quarter of total global research expenditure, provides
around 70% of funding for all clinical cancer drug trials, and
goes mainly to the USA and Europe.11-13 Industry-led studies
are primarily financed by industry. Independent investiga-
tor-led studies might be funded at least partly by industry,
but are more frequently funded by other sources, such as
government agencies and philanthropic, non-governmental
and charitable organizations. Nearly 45% of non-industry
funding comes from indirect sources, such as academic
institutions and hospitals.14 Hence a substantial amount of
money for cancer research is available. Discrepancies exist
both in concrete terms and in the perception of research
groups. Notable disparities exist between member states in
the amounts of funding raised from governmental and non-
governmental sources and in the amount spent per capita or
as a percentage of GDP. Most money is raised in the UK,
Germany, France and Italy; the highest spending for cancer
research is seen in the UK, Sweden and the Netherlands.14

These gaps in funding might prevent independent groups
carrying out research in countries where it is urgently need-
ed. For example, the focus in some of the lower-income EU
member states is placed on public-health awareness and
prevention programs. 
The gap might further increase with the new emerging

trend of industry investment in early-phase studies and in
translational studies using new technologies, such as
genomics and proteomics.15 For too long now, there has
been a lack of pre-clinical and molecular studies for cancer
drugs, leading to high failure rates15 and resulting in a near
unchanged number of new drugs coming onto the market
in the past 30 years.16 Mechanistic studies, known as ‘per-
sonalized’ medicine, are attractive to industry if there is a
link between a ‘marker’ and a ‘targeted’ drug, for example,
as shown by the antibody treatment for breast cancer with
Herceptin® (Genentech). In the absence of such markers,
research and post-marketing investigations of drugs in spe-
cific patient subgroups or for orphan diseases will be left to
independent researchers. 
Investigator-driven studies can lead to substantial

progress being made independently from industry;
hematopoietic stem cell transplantation (HSCT) is a prime
example. HSCT is now an accepted therapy for many con-
genital or acquired severe disorders of the hematopoietic
system and holds promise as a treatment for multiple can-
cers. Because many of the cancers for which it may be used
are classified as rare cancers (www.rarecare.eu), HSCT would
probably not have been developed by biomedical compa-
nies. Its success is primarily based on observational studies.
Interventional studies are generally small, cover a vast geo-
graphical area, and rarely lead on to phase III studies.
Roughly only one in 100 investigational trials contributes
substantial data to the pool of evidence supporting the use
of this technique. 
Universities and funding agencies are in part responsible

for the decline in investigator-led interventional or observa-
tional studies. Basic research in biology and genetics has
been given priority. Funds are rarely made available for
these confirmatory studies, irrespective of the substantial
need. Participation in national or international cooperative
trials is no longer given sufficient academic credit and
young investigators have been discouraged from joining
such groups. Additionally, HTA has largely been left to
bureaucratic institutions with little or no academic input or
supervision. 
Study design directly impacts on study outcome and the

desired results. Industry-led RCTs address safety and effica-
cy and have to meet regulatory requirements. Study popu-
lations in industry-led trials are carefully selected. Extensive
inclusion and exclusion criteria are applied to test a very
specific hypothesis; they can be used to maximize the
chances of protocol compliance. Frequently, the age of trial
populations differs substantially from that in the general
patient population and it might become impossible to form
generalized conclusions.
The primary end point of a phase III study should estab-

lish a valid and reliable assessment of the clinical benefit to
risk ratio.17 The definition of benefit is open to interpreta-
tion. For cancer trials, improvement in overall survival com-
pared with no treatment or a known therapy assessed in a
large cohort over a long duration represents the gold stan-
dard.18 Crossover designs can obscure survival benefits.
Industry-led RCTs, therefore, tend to select disease activity
end points, such as response rate, progression-free survival,
and time to progression or surrogate end points, such as
biomarkers. These outcomes can be assessed in smaller and
shorter trials but the results are at risk of being confounded
by investigator bias. They do little to quantify risk and ben-
efit for patients in the real world18,19 and are not always val-
idated before use. Their relationship with overall survival is
also frequently unclear. Interim analyses can falsify study
results. Long-term efficacy and adverse effect profiles might
remain poorly characterized, early benefits might be over-
valued compared with late detrimental effects and, even
worse, late benefits may be missed if there are early disad-
vantages.20-21

An intention-to-treat analysis is generally viewed as the
most appropriate way to assess the primary end point in
large RCTs as it shows the results for all patients, irrespec-
tive of whether they did or did not complete treatment. The
quality and consistency of intention-to-treat analysis has
been questioned as its definition has been modified.
Modifications are not standard across trials and are seldom
clearly explained. Missing data and deviations from proto-
col can affect outcomes and make interpretation difficult.22

As part of the marketing approval process, new drugs
must be compared with available treatments to assess rela-
tive risks and benefits. Comparative studies should help
regulatory authorities to safeguard patients from inferior
and unsafe treatments, to ensure that HTAs and consumers
make sound decisions about cost and payment, and to aid
clinicians’ and patients’ understanding of how the therapies
work and fit into the treatment pathway. Unfortunately, the
comparators and their selection processes vary between
countries and there are no standards for reporting. Finland
and Sweden require products to be compared with three
well-defined comparators, the UK asks for data on all rele-
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vant comparators and then the HTA decides, while in
Switzerland comparison data for all treatments in the same
therapeutic group is requested. Where similar drugs exist,
they are tested with varying doses and units by different
groups, in different patient populations and with a variety
of different end points. These differences make it difficult,
if not impossible, to compare findings, and minimum stan-
dards for research and reporting are needed to help physi-
cians interpret the data for clinical practice.22 More realisti-
cally designed trials, including observational trials as part of
the pre-approval process, would undoubtedly be useful.

New approaches to cancer research
The key aim of the Independent Clinical Research in

Oncology meeting in Bergamo (Italy) was to propose ways
to close the widening gap between industry-led and inves-
tigator-led studies in cancer research (Table 1).
A two-tier model in which industry-led ‘commercial’

studies are aimed purely at regulatory requirements and
investigator-led ‘non-commercial’ studies to define the
value of the treatment in the general population could ease
the marketing authorization and subsequent HTA process.
The value of investigator-led trials may then be seen to be
of a similar value to those carried out by industry.
Regulatory requirements would then need to be adapted to
reflect the risk associated with the study and not with its
commercial or non-commercial objective.

Efforts are needed to improve collaboration between reg-
ulatory agencies, cooperative groups, academic institutions,
industry, and reimbursement agencies to enhance research.
The advances in genomics and proteomic technologies will
increase research and treatment costs, but it will also avoid
the inefficient use of expensive drugs. If entry points and
end points are standardized, data can be pooled for analysis
across study groups; a prerequisite for rare cancers or for
patients with underlying or concomitant disorders. HSCT
or cirrhosis and addiction in Hepato Cellular Carcinoma are
good examples. The funds for such observational studies
should be provided by the reimbursement agencies under a
conditional coverage scheme. 
New approaches to study design should address thresh-

olds set for clinically worthwhile effects, integrating toxic
effects and overall costs including surgery, radiotherapy,
drug therapies and supportive care. Design should be based
on pre-trial evidence from pre-clinical and phase II studies
in the same cancer and/or cancers with similar features.
Combining phase I and phase II studies, preferentially ran-
domized, might help to increase industry interest in pre-
clinical research, lower the drug failure rate, and save time
and money.
Registries and databases should be more widely used.

They offer large pools of prospectively gathered data. They
can show meaningful differences between groups of
patients and are ideally suited to assess long-term risk, espe-
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Table 1. Ways to improve clinical research activity in Europe.
Organizations Potential steps

Academia Reappraisal for the scientific value of observational/interventional cooperative studies
Recognition of scientific value of ‘confirmatory’ studies
Recognition of academic value for young investigators for participation in cooperative studies
Development  and scientific evaluation of novel tools for trial analyses
Scientific research activity in HTA appraisal (evaluation of evaluations)

Professional medical organizations Standardization of diagnostic criteria, entry criteria, study end points
Standardization of data collection and analysis
Establishment of Quality Management Systems for treatment paths

Health Care Authorities Harmonization of licensing process
Priority on rapid access for novel drugs/devices with delayed definitive pricing 
Acceptance of data assessment and data analysis as integral parts of treatment
Integration of HTA into licensing process (conditional coverage)
Reconsider need for ‘insurance for trials’
Guidelines for opening all study results concerning new drugs/devices for the scientific community
(avoid publication bias)

HTA agencies Intensified use of conditional coverage (including observational and interventional studies) for novel 
drugs/devices/concepts
Rigorous scientific evaluation of HTA evaluations 
Involvement of academia

Cooperative groups Ascertain comparability between groups
Harmonization of entry and evaluation criteria
Use of ‘common treatment’ arm

Publishers Improve publication bias
Publication of ‘no-difference’ studies

Industry Transparency 
Patient groups /public Information on the need for clinical trials and acceptance of clinical trials as treatment option

Acceptance that patient rights on early access to new drugs or treatments implies the patient’s role
in data collection and analysis  in any collaborative/solidarity system
Information on and support of biobanking

Funding agencies Accepting participation in cooperative group trials as valuable research



cially in chronic diseases in which risk changes over time.
This approach can be supplemented by conditional cover-
age requirements for HTAs, ideally within the context of a
quality management system. Data from HSCT studies
show that such a strategy can directly improve outcomes.23

Comprehensive databases, systematic reviews or meta-
analyses require little funding but can help determine the
direction future studies should take. As a prerequisite,
efforts should be made to work towards uniformity in sur-
veillance protocols and staging, diagnostic and other rele-
vant research criteria. The professional societies, such as the
European Hematology Association, European Leukemia
Net, the European Society for Medical Oncology or the
International Society on Thrombosis and Haemostasis, are
challenged to do so. Universities and granting agencies are
challenged to recognize the academic value of international
collaboration in observational studies and HTA.
Transparency must be improved. Not all the study

reports submitted to the EMA as part of the approval
process are published. The European Public Assessment
Report, written by the EMA in agreement with the industry
summarizes the documentation provided by the manufac-
turers. Access to these unpublished positive and negative
reports should be made available to investigators.22

Last but not least, patients need a voice in the research
process, as they frequently complain of a mismatch
between what clinical researchers do and they themselves
need. Patient advocacy groups provide a lot of money to
support research; they expect better care to be promoted. A
research governance strategy that brings together patients,
physicians, academic experts and other stakeholders could
help.24

Conclusions 
Industry-led trials designed with marketing approval in

mind dominate the drug development process. Regulatory
agencies are allowing drugs to be sold according to a biased
perspective of performance. A culture of high costs for lim-
ited benefits leaves local health systems with already
stretched budgets to bear the brunt of this financial burden.
Independent researchers often join industry studies to

access new drugs and to obtain funding for large clinical tri-
als but they then have little or no influence over the design
of the study and the interpretation of the data. Their expert
knowledge of patient populations and clinical experience is
frequently lost. 
Industry, regulatory agencies and the independent

research community need to rethink the approach to
research and find ways to cooperate within a wider clinical
and public health perspective. Research before approval of
new drugs should assess how they fit into the treatment
pathway or what degree of benefit they yield as well as
safety and efficacy. Companies should be encouraged to
investigate new regimens for existing drugs and to develop
new drugs for orphan diseases.
The availability of funding for investigator-led independ-

ent studies must improve. Integration of observational stud-
ies into an HTA process, with a conditional coverage
approach and funding by the reimbursement agencies,
could be a way to foster the development of innovative
drugs or technologies.
Academics needs to rethink their unfavorable attitude

toward observational studies and collaboration, and profes-
sional societies should evaluate their roles and obligations
in the standardization of end points. Without change, the
outlook is bleak: local health systems will be crippled by ris-
ing costs, funding will be lost, desperately needed new
drugs will not get onto the market, and patients will not
receive the treatment they need. 
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