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How Europe can develop better, 
cheaper cancer drugs
Modern tools of biological investigation give us opportunities to develop drugs much 

more efficiently. The president of Europe’s most important trials organisation explains 

how these opportunities can – and must – be exploited to start delivering drugs that 

are more effective and more affordable. 

he road to developing a new 
medicine – translating a new 
idea into a drug licensed 

to treat patients – is long, often too 
long. Traditional drug development 
moves through preclinical studies to 
phase I, II and III trials, with increas-
ing resources needed for each stage, 
from 25–30% of costs for preclinical 
work to the bulk of 40% for phase III 
late-stage development. The attrition 
rate is enormous. For every 10,000 
compounds screened, only one will 
make it successfully to the clinic. But 
are we really sure that the remain-
ing 9,999 others are really not use-
ful in any way? The current approach 
means we don’t know how many 
potentially useful compounds we 
may have missed.

The figure overleaf shows the attri-
tion rates for therapies in recent phase 
III trials, with nearly 60% failing due 
to lack of efficacy (Nat Rev Drug  
Discovery 2013; 12:569). Oncology is 
the leading therapeutic area for late-
stage failures. We’re doing something 
wrong when we fail so late, and par-
ticularly in oncology if we fail more 
often than in other areas. 

The European School of Oncology pre-
sents weekly e-grandrounds which offer 
participants the chance to discuss a 
range of cutting-edge issues with lead-
ing European experts. One of these is 
selected for publication in each issue of 
Cancer World.
In this issue, Roger Stupp, head of the 
Cancer Centre at the Zurich University 
Hospital and president of the EORTC, 
explores the challenges and opportu-
nities associated with clinical research 
to develop new therapies for cancer in 
Europe today, and suggests key meas-
ures to optimise academic participation 
in future research. Denis Lacombe, sci-
entific director at the EORTC in Brussels, 
poses questions raised by participants 
during the live online presentation.
Edited by Susan Mayor.

European School of Oncology
e-grandround

The recorded version of this and other e-grandrounds is available at www.e-eso.net
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in terms of failure to provide useful 
information.

The current model of drug devel-
opment is not sustainable. It has a 
high failure rate, the high cost of new 
drugs results in some people being 
denied access and, most impor-
tantly, large numbers of patients 
continue to being treated with inef-
fective or insufficient regimens as 
a consequence. Drug development 
needs to change in a way that rec-
ognises the far-reaching changes to 
the landscape of how we conduct tri-
als: with more modern and efficient 
tools, we can do more, and we can 
do it more efficiently. The landscape 
is also changing in how we prac-
tise medicine, moving from work-
ing in separate medical specialties 
to interdisciplinary disease manage-
ment teams using a problem-cen-
tred rather than discipline-based 

Academia is currently involved rather 
late in the traditional drug develop-
ment model (see below), usually at 
phase III for larger trials or at phase 
IV for investigator-driven optimisa-
tion or extension of indication after 
approval, with perhaps some work in 
target and drug discovery. Everything 
in between is largely led and organ-
ised by pharmaceutical companies, 
but I think there are opportunities for 
academics to contribute more in the 
earlier stages of clinical development. 

Research and development costs 
for a novel oncology compound are 
more than $1 billion, and the costs 
are increasing. Despite this high cost, 
75% of cancer drugs have no mean-
ingful effect on the patient. The 
number of clinical trials has declined 
over the past decade, but costs and 
failure rates remain high. Why do so 
many trials fail? Up to 30% of trial 
sites never recruit a single patient, 
expending costs and effort for noth-
ing. This could improve with better 
selection, knowing which centres 
can really deliver. Over half of the  

trials do not meet their enrolment tar-
gets, so will never give us an answer, 
which is worse than a negative trial 

ATTRITION RATES IN PHASE III TRIALS 2011/12

Better testing at early trial stages could avoid wasting time and resources on phase III trials that 
are destined to fail
Source: J Arrowsmith and P Miller (2013) Nat Rev Drug Discovery 12:569 Reprinted with permis-

sion from Macmillan publishers Ltd

CAUSES OF FAILURE FAILURE BY THERAPEUTIC AREA

POSITION OF ACADEMIA IN TREATMENT DEVELOPMENT

Better drug development requires input from academia at a much earlier stage
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approach. Non-specific chemother-
apy is being replaced by rational and 
targeted treatments; organ- and histol-
ogy-based classifications are moving 
to an approach that is driven by sig-
nalling pathways, which can be used 
to detect patients at risk and develop 
more effective drugs with less toxic-
ity. We are also moving from treating 
disease symptoms and loss of normal 
function to prevention, intervening 
before symptoms appear, with the aim 
of preserving normal function.

Towards personalised medicine
The future for more efficient treat-
ment development is to move towards 
personalised medicine, resulting in 
the right treatment for each individ-
ual patient so they can receive the 
optimal treatment according to their 
personal profile, the host profile, and 
the tumour profile. The move from 
histology to molecular disease classi-
fication results in disease fragmenta-
tion from relatively common cancers 
into many different, rarer subtypes, 
as illustrated below for lung and 
breast cancer.

It is important to recognise that 
expression profiles of thousands of 
patients are needed to generate a 
robust gene list that accurately pre-
dicts outcomes in cancer, and some 
current predictors are not as repro-
ducible as we would like to think. 
Only by bringing a lot of data together 
can we analyse molecular subtypes 
accurately and understand what is 
happening. Analysing thousands of 
variables in hundreds of samples 
poses a major challenge, requiring 
expert support from biostatisticians. 

The idea that a targeted treatment 
blocking a single signalling path-
way will be effective is too simplistic 
because there are multiple redundant 
signalling pathways, so blocking one 
means an alternative is then used. 
We also need to recognise that not 
every target identified is druggable. In 
order to identify druggable targets we 
need companion diagnostics and also 
standardisation of testing. 

We need help from regulators to 
facilitate new drug development using 
a personalised medicine approach. 
Many current regulations that are 

designed to protect patient safety, sti-
fle patients’ access to innovation. It 
is important to focus on measurable 
parameters and define what consti-
tutes a meaningful endpoint, includ-
ing quality of survival. How low or 
how high do we want to set the bar 
for new treatments? Is a median sur-
vival prolongation of six weeks worth 
it? Does the median mean anything? 
These are all questions that we have 
to ask and for which answers have 
to be found individually for each 
tumour type and treatment we inves-
tigate. We need to ensure that trials 
are representative of the ‘real world’.

Collaboration versus competition
Disease fragmentation is a challenge, 
but it can be overcome with effec-
tive collaboration and sharing of data, 
including finding a way for competing 
groups and industries to collaborate 
where there are synergies. National 
healthcare systems need to find ways 
to work together, and different medi-
cal disciplines need to collaborate. 

Two examples of precompeti-
tive collaboration are the Structural 

MOLECULAR DISEASE CLASSIFICATIONS

As the disease becomes increasingly fragmented into smaller molecular subgroups, access to vast quantities of data becomes essential to accurately 
predict outcomes
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ensuring tumours are subtyped and 
categorised at a molecular level early 
on, and then if their cancer recurs 
after standard treatment upfront they 
can enter a trial for second- or third-
line treatment that fits their charac-
teristics. This requires collaboration 
between industry and academia to 
ensure new treatments can be used 
in appropriate patients. Having an 
independent molecular screening 
platform ensures that patients can be 
directed to appropriate trials.

In this approach the patient’s 
tumour tissue goes to a biobank 
upfront where it is analysed in a 
quality controlled manner, and the 
information is stored in a clinical 
database. If the patient progresses, 
information is exchanged to assess 
suitability for trials of novel treat-
ments that would be appropriate. 
The trial may sometimes go to the 
patient or sometimes the patient will 
travel to the trial. 

The EORTC SPECTA programme 
tries to categorise different types 

Genomics Consortium (SGC) at the 
Universities of Oxford and Toronto, 
supported by private funders and 
charities, and the Innovative Medi-
cines Initiative (IMI), which brings 
together the European Commis-
sion and the European Federation of 
Pharmaceutical Industries and Asso-
ciations. They work in a precompet-
itive way by carrying out the basic 
science relevant to drug discovery. 
This is now done largely in the pre-
clinical field – in imaging and in new 
technology – but I think we can also 
find ways for more collaboration, 
rather than competition, on the clini-
cal side. 

The issue of intellectual property 
(IP) is often a concern in consortium 
agreements, and can lead to undue 
delays or good ideas may not be pur-
sued at all, even though it may be 
more rewarding to have a small share 
of a successful operation than 100% 
of a failure.

The changing approach to drug 
development requires more focus in 
the early phases to ensure we expose 
fewer patients to pivotal trials that 
fail (see figure). We need to ask the 
right questions upfront in early clini-
cal trials: is the target present and 
is the target relevant for the tumour 
being investigated? What is the inter-
action between the tumour and the 
stroma? What redundancy of path-
ways is there? We also need to learn 
more about the pharmacology and 
assessing whether the drug reaches 
the target and if there are any off- 
target effects. Can we image the drug 
effect with modern technology?

Greater investment in early clini-
cal trials requires that we learn more 
from every single patient we treat, 
mandating translational research 
rather than seeing it as optional. 
This will ensure we expose the least 

number of patients to potentially 
ineffective and toxic agents. Then 
we will be able to carry out pivotal 
trials in enriched populations, which 
will require fewer patients to demon-
strate efficacy, because there will be 
a much greater signal. We can then 
move on to test a new drug again 
on a larger scale in the real world, 
which requires learning how to col-
lect data in a simplified manner. 
We need to reshape the interaction 
between the different stakeholders 
and develop new models of partner-
ships. Data collection and data shar-
ing is in the interests of each and 
every patient, and it should be man-
datory – overemphasising data pro-
tection obstructs progress.

Everybody talks about translational 
research, however not much is done 
in practice. One way the EORTC 
is addressing this is with a molecu-
lar screening platform – the Screen-
ing Patients for Efficient Clinical 
Trials Access (SPECTA) platform. 
This ‘takes the trial to the patient’ by 

RESHAPING DRUG DEVELOPMENT

Greater effort made at an earlier stage will increase the chances of successful pivotal trials
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of cancers. A platform is already 
up and running in colorectal can-
cer, with others in advanced devel-
opment for lung, prostate, brain 
and melanoma. We are working 
closely with pathologists, experts in 
biobanking, biostatisticians, indus-
try, patient representatives and reg-
ulators to ensure procedures meet 
regulatory standards.

Standards and quality assurance 
are essential to ensure that pathol-
ogy and molecular testing are done 
in the same way in different labora-
tories. Individual academic labora-
tories alone may not have sufficient 
numbers of samples to fulfil accred-
itation and standardisation proce-
dures; however, collaboration with 
a certified platform may allow them 
to develop the expertise in a specific 
area. A centralised platform offers a 
service that can be much cheaper 
and more efficient. 

The EORTC infrastructure sup-
ports new-generation clinical trials. 
We have quality assurance plat-
forms in radiotherapy, and we have 
a platform for imaging so that we 
can analyse and compare images in 
a unified way. 

Where do we have opportunities 
as academics? 
I think there are plenty of opportunities 
for academics to work, for example, on 
combination radiotherapy plus drugs 
and/or radiosensitisers. Progress in the 
treatment of numerous solid tumours, 
including brain tumours, head and 
neck cancer, lung cancer and cervi-

cal cancer, over the last twenty years 
has always been made when we com-
bined drugs and radiation. There are 
plenty of opportunities to explore new 
approaches of combined treatments 
with radiation, but this can only be 
done when we work in close collabo-
ration among academics and together 
with industry partners. 

When you consider collaboration – 
and EORTC is an example of an aca-
demic cooperative group – every one 
of the stakeholders has something to 
bring to the table. But there is a lot of 
overlap and things we can do better 
together. There are variable models of 
collaboration depending on the pro-
ject, and depending on the new treat-
ment and approach (see figure left). 
I think we need to bring academia 
to the table early on when it comes 
to the scientific concept, protocol 
development, site selection, how to 
carry out trials, and how to do it in 
the most efficient way. 

What can an academic consortium 

ACCESS TO CLINICAL TRIALS

Screening patients for their molecular subtype at the time they are diagnosed can help ensure 
they are quickly enrolled into relevant trials if their disease progresses

VARIABLE MODELS OF COLLABORATION

Getting the model of 
collaboration right 
between academia, the 
pharmaceutical industry 
and contract research 
organisations is key to 
developing better  
cancer treatments  
more efficiently
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such as EORTC offer? We offer 
expertise in clinical development and 
in specific disease areas that is only 
available in a highly sophisticated 
and well-run group with appropriate 
experience, with members who know 
each other and who have worked 
on several previous protocols. This 
expertise spans decades, not just a 
few years. Previous experience means 
academia has expertise in disease 
benchmarking. Only academia has 
a long-term horizon: with EORTC,  
trials have been followed up for up to 
50 years. How else would you deter-
mine long-term toxicity complica-
tions or secondary malignancies? 

Effective collaborative research 
needs a network of people who trust 
each other and who are highly moti-
vated. They need to feel part of some-
thing, which ensures they are highly 
motivated and so perform better than 
just being ‘hired for service’ in trials 
run solely by industry. I think inde-
pendence is important and a plat-
form of academics can be helpful 
for trials that test several competi-
tors’ compounds and strategies. We 
can achieve synergies including use 
of one molecular testing platform, 
testing for a series of aberrations and 
then directing patients to the most 
promising protocol. Trials may even 

share a common control arm.
Academic consortia such as the 

EORTC can provide the experience 
and expertise to get a trial done effi-
ciently, from the initial concept to 
protocol development and trial enrol-
ment. We are often asked the time to 
first patient enrolment, but the more 
important question is the time to enrol 
the last patient – that’s what matters – 
and we ensure we get the last patient 
in efficiently. Time to the first patient 
is confounded by regulatory issues, 
delays in contracts, remarks and 
diverging recommendations by ethics 
committees. Here inclusion of patient 
advocates may be helpful. n

Q: Do you think the ‘pick the winner’ 
model proposed by acute myeloid leu-
kaemia researcher Alan Burnett [head 
of the Experimental Cancer Medicine 
Centre in Cardiff, Wales] is a good 
platform to develop and assess new 
drugs for clinical trials?
A: It’s one among many models, and 
there is not going to be one single 
approach. It depends on how many 
compounds and approaches you 
have to test in parallel and what dis-
ease is being studied, but it goes in 
the right direction. It also depends at 
what stage of the development we use 
it. Using the ‘pick the winner’ model 
with some controlled randomised 
designs early on and trying to discard 
the losers very early on would help a 
lot. We currently have too many losers 
that we take along too far in the drug 
development process.
Q: How can we better collaborate to 

ensure rational combinations of differ-
ent anticancer agents are used together 
earlier in the development process, 
despite competition between different 
companies?
A: We need to hit several targets at 
several levels so we need to combine 
treatments. Doing this in a non-com-
petitive way using a somewhat neutral 
platform will help. Pharma is used to 
collaborating in joint ventures and 
co-developments, so this could be 
applied to early development perhaps, 
with two compounds in combination. 
Currently 56% of trials fail because of 
lack of efficacy, so we need to over-
come this.
Q: We need more international access 
to patients because of disease fragmen-
tation. How do you see the future of 
this in Europe, because we do not nec-
essarily operate in an optimal regula-
tory environment?

A: We need to stand together in 
Europe otherwise pharmaceutical 
industry drug development is going 
to move elsewhere. Our healthcare 
systems are too fragmented, with a 
national rather than international 
focus. Other regions of the world are 
bringing resources together, picking 
up in innovation. I would call on the 
EU and regulators to partner with us 
in order to develop better treatments 
to achieve improved health and qual-
ity of life for the European population.

Denis Lacombe, headquarters director of the European Organisation 
for Treatment and Research in Cancer (EORTC), Brussels, hosted a live 
question and answer session
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