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Thinking smart: the potential of 
personalised cancer medicine 
 

 sea change is underway in oncology; therapeutics are moving from the old 
model of one-size-fits-all blockbuster drugs to a new era of personalised 
medicine with treatments targeted according to a patient’s individual genetic 

tumour profile.  Initiatives to screen tumours for panels of mutations are underway, 
and experts are predicting that routine screening of the entire cancer genome of 
individual patients could be just round the corner. But for targeted therapy to become 
a clinical reality, good infrastructure will be key. 
 
Current advances in personalised medicine represent the culmination of the last 40 
years of basic cancer research, says Paul Workman (Cancer Research UK Cancer 
Therapeutics Unit and The Institute of Cancer 
Research, Sutton and London, UK), and are widely 
perceived as the most important initiative of its kind in 
cancer yet.  There is a growing sense of excitement 
and anticipation that the cancer treatment paradigm is 
about to change for good. 
 
Few doubt the potential of personalised medicine, 
which involves finding the driving mutations of 
individual patient’s tumours and then matching them up 
to targeted therapies. “Ultimately personalised medicine 
will become integral to everyday clinical practice.  
Clinicians will request their patients’ entire cancer 
genome sequences analogous to the way they now 
order cultures for infections,” predicts Andy Futreal 
(Wellcome Trust Sanger Institute, Hinxton, UK). 
 
The paradigm of targeted therapy can perhaps be best 
exemplified by imatinib, which targets BCR-ABL in 
Chronic Myeloid Leukemia (CML). Other notable examples include trastuzumab, 
which targets HER 2 receptors in breast cancer; and sorafenib, a dual action inhibitor 
for kidney cancer and liver cancer which targets both the tumour (through inhibition of 
Raf and kit signalling) and/or tumour angiogenesis (through inhibition of VEGFR and 
PDGFR signalling).  Running in tandem to the discovery of drugs has been the ever 
growing list of over expressions, amplifications, translocations and deletions identified, 
including KRAS, BRAF, VEGF, EGFR, HER2, ALK, and BRCA. All of which have the 
potential to form drug targets. 
 
While the number of targeted therapies licensed in oncology is currently about 65, 
Workman estimates the number in development is around 700, which in the next few 
years is likely to result in an explosion of new agents coming to market.  “The failure 
rate for all cancer therapies entering clinical trials is around 85%, but for targeted 
therapies we’re finding it’s now falling to around 50%,” says Workman, adding that  
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increasing use of biomarkers to select responsive patients is likely to lead to even 
greater success. 
 
No targeted agents were licensed by the FDA in 2010, but front runners for 2011 
include BRAF inhibitors in melanoma (PLX4032), ALK inhibitors (crizotinib) in non 
small cell lung cancer and PARP inhibitors in triple negative breast cancer and in 
ovarian cancer. 
 
“Instead of viewing cancers according to where they’re located in the body and what 
they look like under the microscope, when we take a molecular perspective we’re 
more interested in people’s individual mutations.  The concept frees you up and opens 
the way to use any drugs in your entire armamentarium for different cancers,” says 
Mitesh J Borad, (Mayo Clinics, Scottsdale, Arizona). 
 
The advantages of molecular profiling of tumours are 
manifold.  For patients it holds the promise of 
preventing exposure to drugs with a limited chance of 
success, reducing toxicity and improving quality of 
life.  For clinical trials, a smaller number of subjects 
will need to be recruited (due to higher response 
rates), thus reducing costs and speeding up results. 
It should also avoid the lamentable situation of 
perfectly good drugs being consigned to the grave 
yard because they have been tested in the wrong 
populations of patients. 
 
“In the old era you’d put drugs into around 10,000 
patients. In the new model you select a much smaller 
cohort who you know are likely to respond due to the mutations they carry,” explains 
Leif Ellisen (Massachusetts General Hospital Cancer Center, Boston, US). 
 
Once in routine clinical practice, targeted agents are likely to prove much more cost 
effective than conventional drugs.  “If you can provide an 80% response rate instead 
of the usual 40% response rate, these agents will deliver far greater value for money,” 
says Gareth Morgan, a molecular haematologist (The Institute of Cancer Research, 
Sutton, UK). 

 
Historically, Pharma has been 
cautious about targeted therapies, 
believing that the approach reduces 
profit margins by making drugs 
relevant to smaller numbers of 
patients. But increasingly they are 
recognising that this is not the case. 

 
“Not only will personalised medicine reduce the cost of conducting trials, but the 
increased effectiveness of these agents will result in patients surviving longer.  With 
targeted therapies many cancers could become like chronic diseases, with people 
needing to take the agents for many years,” says Workman. In CML, for example, 20 
years ago only a handful of patients would have been alive at five years. The IRIS  
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study in 2006 showed that the introduction of imatinib has increased five year survival 
for newly diagnosed CML to 89%. 
 
----The state of play ---- 
Despite the buzz at oncology meetings, the current clinical reality is that only a tiny 
minority of cancer patients are actually being offered any form of molecular profiling. A 
few centres may be using KRAS tests in bowel cancer or HER2 testing in breast 
cancer for a handful of patients, but they do not have the infrastructure to review 
whole panels of markers. Iain Macpherson (The Beatson Institute for Cancer 
Research, Glasgow, UK), explains the daily frustrations of trying to run a portfolio of 
clinical trials for breast cancer patients. “To know if patients are eligible we send off 
tissue to the central lab for that particular trial.  But in reality women only have a 10% 
chance of carrying the relevant mutation. It takes a couple of weeks to get the results 

back, and if negative we’re right back to 
square one and have to repeat the 
process all over again in an attempt to 
match them to another trial .”  
 
Realistically, with the inherent problems 
of obtaining tissue it is only practical to 
go through this process once or twice 

before giving up and going ahead with standard therapy, he says. It is a lack of any 
sort of infrastructure, in Macpherson’s view, that is denying his patients access to the 
targeted agents that might make a difference to their survival. 
 
But this is set to change, with a range of new initiatives underway that could lay the 
groundwork for large numbers of patients to have their tumours profiled for panels of 
markers. 
 
----The front-runners---- 
Leading the way in the new era of  personalised cancer care is the Massachusetts 
General Hospital (MGH)  Cancer Center (Boston, US), who for the past two years 
have been undertaking routine mutation analysis of 
around half of the 100 or so patients who present for 
the first time each week to their oncology clinics . 
Using a PCR-based mutation detection assay and 
state-of-the-art robotic technology, known as the 
SNaPshot platform, patients with a range of tumours 
including lung, breast, gastrointestinal, brain and 
melanoma are screened for 110 to 150 different 
mutations carried on 13 genes.  
 
“Every tumour gets the same broad based molecular 
profile regardless of the type of cancer the patient 
has,” says Leif Ellisen, co director of the MGH’s 
Translational Research Laboratory. The BRAF 
mutation, for example, in addition to being found in 
melanoma also occurs in colon, breast and lung  
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cancer, opening the way for innovative treatment options. 
         
“Our idea had been to include mutations in the assay that we know are the important 
driver molecular genetic abnormalities in cancer, and for whom there are targeted 
agents,” says Ellisen, adding that they are also using the approach to recruit patients 
into clinical trials.  
 
The test, which currently costs about the same as an MRI scan, has proved robust. “It 
works even when less than 10% of cells in a biopsy specimen are tumour cells,” he 
says. 
 
Other US institutions including the University of Texas M.D. Anderson Cancer Center, 
Dana-Farber Cancer Institute, the Memorial Sloane-Kettering cancer centre as well as 
The Institute of Cancer Research and The Royal Marsden NHS 
Foundation Trust in the UK, either already have such centres in 
place or are in the process of setting them up. 
 
The potential power of personalised medicine was 
demonstrated in a study published last October in the Journal 
of Clinical Oncology.  Daniel Von Hoff and colleagues, from the 
University of Arizona College of Medicine, analysed tumours 
from 84 patients with breast, colorectal and ovarian cancers, 
from nine centres across the US, against a panel of 55 genes 
which have been implicated in cancer and could be targeted by 
commercially available drugs. Using immunohistochemistry and 
microarray profiling the investigators analysed tumours for the 
highest levels of protein expression. 
 
One novel aspect of the study, explains study investigator 
Mitesh J Borad, was that since they compared tumour progression in the therapy 
identified by profiling against the previous therapy, each patient acted as their own 
control, thereby eliminating confounding factors such as tumour subtypes and 
differences in biology. 
Results showed that in 27% of patients molecular profiling resulted in a longer 
progression free survival than that seen in their most recent previous therapy. 
Furthermore, 98 % of patients in the study had a molecular target identified that could 
be treated with a targeted agent, and tumour shrinkage was shown in 47% of patients.  
 
Putting these results in context, Borad says that, where oncologists commonly expect 
a 1 in 20 chance of patients responding to third or fourth line therapies, tumour 
profiling improved their odds to one in four.  Success was obtained even among 
patients with an extensive history of prior treatments.  “The paper has laid the ground 
work for other groups to take a similar approach. It demonstrates that you can get high 
quality tissue from multiple sites,” says Borad, adding that the cost of testing came in 
below $1000. 
 
----Linking patients to clinical trials: The Sarah Cannon Research 
Institute experience---- 
One of the biggest challenges facing trials in targeted oncology agents lies in 
recruiting enough patients with the desired genetic changes.  The Sarah Cannon  
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Research Institute (SCRI) – which started in the US and opened a European centre in 
London in May 2010 – provides an innovative ‘match making service’, linking patients 
to clinical trials for novel agents according to individual molecular profiles found during 
testing.  The cost of testing – available as part of clinical research projects and clinical 
trials to both NHS and private patients – is often covered by biotech and 
pharmaceutical companies supporting trials. 
 
“The philosophy behind this ‘personalised medicine’ is to get the right patient to the 
right trial at the right time,” explains Hendrik-Tobias Arkenau, Director of Sarah 
Cannon Research UK. “The idea is to speed up the recruitment to trials for the benefit 
of both the individual patient and research.”  
 
Using DNA sequencing techniques and PCR, volunteers are tested for the most 
common mutations considered clinically relevant, and which have drugs to target 
them. The patients are then directed to early clinical trials, which commonly recruit 
tumours from different organs on the basis of their genetic changes. 
 
The approach has been made possible by the dramatic reduction in the cost of 
molecular profiling. “Five years ago it would have cost £50,000 to profile 50 mutations, 
today it’s costing around  £500, but in five years we’d expect it to have fallen to around 
£25,” predicts Arkenau. 
 
To date, the Sarah Cannon Research Institute recruits 600 patients a year to phase 1 
trials and 4000 into later stage clinical trials, often by selecting patients based on their 
molecular profile.   
 
----Stratified Medicine Innovation Platform---- 
In October 2010 the UK’s Technology Strategy Board, an arm’s length public body 
established by government to boost innovation in UK business, launched its Stratified 
Medicine Innovation Platform (SMIP). The programme will see more than £75m of 
public money invested to help accelerate the development and uptake of stratified 
medicines in the UK. The Innovation Platform 
– which is a partnership between the 
Technology Strategy Board, the Department 
of Health for England, the Scottish 
Government Health Directorates, the Medical 
Research Council, the National Institute for 
Health and Clinical Excellence (NICE), 
Cancer Research UK and Arthritis Research 
UK – has identified cancer as a major priority 
area.   
 
One early investment is to help accelerate the 
infrastructure pilots of a £5.5 million 
personalised cancer medicine programme 
being led by CRUK.  Pilot schemes at six clinical hubs aim to recruit up to 9,000 
patients and test their tumours for panels of genes. The project is intended to be a 
bridge between translational research and routine clinical practice, so that stratified 
medicine can eventually be made available to the 280,000 cases of cancer diagnosed 
each year in the UK.  The programme will focus on patients with breast, bowel,  
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prostate, lung and ovarian cancers and melanoma.  
 
“Right now available tests only analyse one single mutation or gene, with the result 
that multiple tests can’t be carried out easily in the health service due to time and cost 
constraints,”  explains Paul Workman, who is involved in the Stratified Medicine’s 
Platform in his role as Director of the Cancer Research UK’s Cancer Therapeutics 
Unit.   
 
“Our ultimate aim is to develop a national standardised genetic testing service that is 
both high quality and cost effective, as well as a research data base that will continue 
to accumulate and inform research,” he says. 
 
To move the targeted medicines field forward, says Workman, there is an urgent need 
to develop and improve companion assays. “Medicines and assays are mutually 
interdependent since both are needed to deliver personalised medicine,” he says. 

The development of assays is being 
supported by a further £5.6 million initiative 
from the Technology Strategy Board’s 
Stratified Medicines Innovation Platform 
(SMIP). To this end the SMIP has launched 
a competition encouraging consortia of 
diagnostic companies, pharma and 
academia to develop multiplex testing 
(allowing multiple mutations to be detected in 
the same test). 

 
“Our concept is to support businesses to develop technologies for products or 
services that the NHS, and other purchasers, will eventually want to buy,” says  Paul 
Mason, Head of Development at the Technology Strategy Board, adding that they 
have specified a target cost for the multiplex assays of less than £300 per panel of 
tests.  
 
The second challenge set for the consortia by the Technology Strategy Board’s SMIP 
is to develop information technologies 
to manage the vast amounts of data 
that will accumulate.  “The idea is to 
develop software systems that will 
allow us to combine information from 
genetic testing with other data such 
as pathology results from biopsies, 
imaging and patient records etc., and 
to use this information to help develop 
better treatments in future,” says 
Mason, adding that there will also be 
issues around how oncologists 
interpret the information to make 
clinical decisions.    
 
“The dilemma is whether you train everyone up to be experts in complex data  
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interpretation or make available decision making tools based on best understanding of 
the molecular pathways of disease.” 
 
In tandem with the Innovation Platform, The Institute of Cancer Research and The 
Royal Marsden (where they have been undertaking molecular testing for the last three 
to four years)  are building a £20 million plus Centre for Molecular Pathology, due for 
completion in October 2012.  
 
“Taking a stratified medicine approach the new centre will look at biopsies taken from 
large groups of cancer patients to try and find ways of predicting which treatments 
different molecularly-defined subtypes of cancers are likely to respond to,” explains 
Workman, who is also  Deputy Chief Executive at The Institute of Cancer Research. 
An additional focus of this work, he says, will be to develop companion biomarkers to 

ensure that validated tests are available to predict 
responses to targeted treatment. 
 
The UK, says Workman, is in a unique position to make a 
success of a stratified approach to cancer treatment, with 
advantages including the single healthcare system, the 
existence of cancer registries, and a relatively small number 
of consultant oncologists who work closely together in 
regional networks.  “The bottom line is that we’ve got the 
potential to generate large volumes of high quality data 
linking genetics to clinical outcomes,” he says. 
 
----Next generation sequencing technologies---- 
The completion of the Human Genome Project in 2003 
opened the way for sequencing of the genome of different 
cancers. Currently the International Cancer Genome 
Consortium and the Cancer Genome Consortium are 
applying the sequencing technologies to more than 25,000 
cancer genomes, with the intention of generating a 
complete catalogues of oncogenic mutations, some of 
which may prove targets for new therapeutic agents. 

 
“The way it’s being done is to perform two separate experiments – one to sequence 
the cancer and the other the normal DNA from the same patient. Then using the 
Human genome as a reference you can subtract one from the other to reveal the list 
of genes that are different,” explains Andy Futreal. 
 
While the Human Genome Project deciphered the first entire genome sequence at a 
cost of nearly €2.7 million, Michael Stratton, also from the Sanger Institute, has 
predicted that within a few years complete cancer genome sequences will be 
obtainable for a few hundred dollars.  “As the number of informative genetic 
abnormalities to be searched for in an individual cancer continues to increase, it may 
ultimately be more parsimonious to sequence the whole genome rather than do a 
large battery of directed tests,” he wrote in a review published in the New England 
Journal of Medicine in January. 
 
For investigators at TGen, that time has already come.  The non-profit biomedical  
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research institute is undertaking whole genome sequencing of individual patient’s 
tumours. “Whole genome sequencing allows us to dig deeper into the genome than 
ever before by providing more information and increasing our probability of identifying 
an “Achilles heel” not previously recognised by more conventional approaches,” 

explains John Carpten, Director of TGen’s 
Integrated Cancer Genomics Division.  
 
“It gives a more comprehensive view of the genetic 
landscape of the tumour, providing additional 
information on the ability of cells to mutate, and the 
development of resistance. It can also help us get a 
handle on predictive biomarkers,” says David Craig, 
Associate Director of TGen’s Neurogenomics 
Division, adding that it reduces the risk of false 
negative results. 
 
Futreal agrees, adding that it reveals genetic copy 
number changes and the way the genome has 
been broken up and put back together again.  “It 
allows you to understand what else is going on and 
may shed light on why we see different responses 
to targeted drugs in patients who carry the exact 
same mutation the drug is designed to.”  
 

TGen is currently undertaking a project to sequence the genomes of 14 patients with 
triple negative breast cancer whose tumours have progressed despite multiple 
therapies, and in February this year the institute announced that its researchers have 
successfully completed the sequencing of both the normal and cancer cells of a male 
patient with pancreatic cancer.  In his Karnofsky Memorial lecture, delivered at ASCO 
in 2010, Von Hoff gave further insights into the extraordinary efforts undertaken on the 
63-year-old man who had a rare pancreatic ampullary adenocarcinoma. It involved 
characterising 6 billion DNA chemical bases, 200 
people hours to generate the data and a further 400 
hours of computer analysis. The effort paid off: a 
KRAS mutation and a PEN deletion were found and 
the patient treated with a combination of P13 kinase 
inhibition and mTOR inhibitors. 
 
----The view from the bench---- 
At the 22nd EORTC-NCI-AACR Symposium on 
"Molecular Targets and Cancer Therapeutics” 
(Berlin, Germany; 16-19 November 2010), 
delegates were quizzed about the future challenges 
of targeted treatments. 
 
Most believe that the picture is set to become 
increasingly complicated, with the identification of five to ten driver mutations for any 
one cancer. This, said Ramon Mangues (Hospital de Sant Pau, Barcelona, Spain), will  
make it increasingly difficult to make rational decisions about which targets to go for,  
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and whether to use combinations of drugs in parallel or sequentially. 
 
“You can have a short term effect if you target one mutation. But this won’t be nearly 
so great as if you target all the mutations at the same time. The future is likely to be 
combining agent A from one company with agent B from another company and agent 
C from a third company,” says Mangues, adding that this will create major challenges 
for Pharma in undertaking clinical trials. 
 
While conceptually it seems logical to use combinations of drugs upfront to eliminate 
clones that might have specific abnormalities, the flip side is that every time different 
agents are combined this creates the potential for new toxicity. To guard against the 
danger of toxicity, said James Koropatnick (University of Western Ontario, Canada), 
there will be far greater need to undertake phase zero trials that have the ability to 
look at the effectiveness of combinations of treatment in a few patients. “The real 
success of such an approach will depend on 
development of good translational research models 
where clinicians and basic scientists work closely 
together,” he said. 
 
Ian Hardscastle, a medicinal chemist (University of 
Newcastle, UK), believes that the development of 
good biomarkers lies at the very heart of the 
success of targeted treatments.  
 
“Biomarkers will be needed to predict which patients 
will respond, to show early in the life cycle of the 
trial which patients are actual responding and to 
measure clinical end points other than just the 
tumour getting smaller,” he said, adding that 
shrinkage does not always happen with targeted 
treatments. 
 
Cynthia Wetmore, a paediatric neuro-oncologist (St 
Jude’s Research hospital, Memphis, Tennessee, US), agrees that there needs to be a 
greater push around prognostic biomarkers. “The issue we face is that we can’t biopsy 
the brain every week so we need to be able to identify biomarkers in the peripheral 
blood or skin that can show whether drugs are working.” Better use of predictive 
biomarkers, says Iain Macpherson, (Beatson Institute for Cancer Research, Glasgow, 
UK), could also be used in early phase clinical trials to gauge which drugs are most 
suitable to go forward to phase 3 trials and guard against late stage attrition. 
 
Tumours don’t stand still, they are under constant pressure from Darwinian evolution 
to produce new mutations, said paediatric oncologist Michelle Hermiston, (University 
of California, San Francisco, US). This, she said, makes it necessary for patients to 
undergo regular tumour profiling and to consider changing agents accordingly. But the 
reality, said Koropatnick, is that it will not be practical for tumours to undergo repeated 
testing. “So the challenge we’re now up against is to develop non-invasive ways to 
image the molecular changes that are occurring that won’t compromise the patient’s 
quality of life,” he said. 
Janet Fricker 
 
Preparation of this article was supported in part by Bayer Health Care. 
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Big grants pave the way for 
long term research in France 
 

ore than 100,000 people in France are expected to join two groundbreaking 
research cohorts. The national ‘Investissements d’avenir’ programme is to 
invest a total of €22 million in the projects. 

 
The first, CANTO (Cancer toxicities), will look at the long term costs of toxicity –
psychological, social and/or economic – following treatment for early breast cancer. A 
key aim of the study is to develop a predictive test to help prevent the problem. 
 
The second project will set up a cohort (E4N) of the spouses, children and 
grandchildren of the long-running French E3N cohort of 100,000 women. The familial 
link with E3N, which has been running for 20 years, will enable study of the genetic 
transmission of an elevated risk of cancer and other chronic diseases, and of traits 
such as obesity.  
 
CANTO, which was allocated €14 million, is led by Fabrice André, head of the 
translational research unit at the Cancer Institute Gustave Roussy (IGR, Villejuif, 
France). He said that in France alone, 30,000 women a 
year present with chronic toxicity which alters quality of life: 
“This project addresses an unmet medical need in an 
under-served population. There are increasing numbers of 
breast cancer survivors – 80-85% of women treated for 
early breast cancer now live for more than 10 years. 
Clinical trials are supposed to address problems in 
survivors but rarely include extensive analysis of quality of 
life or the social impact of toxicity. We in fact know little 
about patients’ quality of life over the longer term, and we 
don’t know how to prevent toxicity. It is an emerging public 
health problem, and is likely to increase with the 
introduction of new targeted agents.” 
 
CANTO will include 20,000 women diagnosed with stage I-
III breast cancer in a prospective clinical database. The 
women will be selected from 10 cancer centres in France, 
where quality of life data will be collected by questionnaire, 
and blood samples taken. CANTO’s aims are to describe 
chronic toxicities (including incidence, clinical presentation and biological 
characteristics); evaluate their social and financial impact and to develop molecular 
predictors for their occurrence.  
 
Patient advocacy groups have been involved in the development of CANTO, and 
André stressed the need for research to focus on issues that have most significance 
for patients. The project aims to improve the quality of life of women treated for early 
breast cancer, but it is also backed by a strong economic argument. André: “We 
expect that our cohort will reveal where the costs of toxicity are high. When we find 
predictive biomarkers, we will be able to develop prevention strategies so that patients 
at high risk can avoid toxicity, perhaps by substituting a known toxic treatment for a  
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less toxic alternative. In the end, sparing patients toxic effects will save money for our 
social security systems.”  
 
The database and biobank – which are expected to be complete within five years – 
will be made available to research groups seeking to answer specific questions within 
clinical trials. “We’re aiming to share the data, so that if a centre has addressed a 
question within their own trial, they could validate the result using our database and 
samples. And our data could be merged with other databases to increase the 
statistical power of a research project looking at a rare event, because although 
20,000 women seems like a high number, it’s only just big enough to look at genetic 
determinants.” 
 
The consortium of partners is currently being built, and agreements reached on 
intellectual property rights. The database will be set up once a definitive protocol has 

been drawn up. André expects that in three or four 
years, clinical data will have been collected and 
cleaned and new high throughput sequencing will be 
available.  
 
“All our effort is going into producing good quality 
data. Then it can be used to address pressing 
questions. Clinical research in breast cancer is 
shifting from efficacy as a study aim, to safety and 
improving survivors’ quality of life. We have probably 
reached a plateau in terms of survival, and research 
increasingly will focus on the toxicity of treatment,” 
he said. 
 
----Three generations in a single cohort---- 
The second project builds on an existing, highly 
productive cohort. Françoise Clavel-Chapelon 
(Institut national de la santé et de la recherche 
médicale, Villejuif) set up the E3N cohort in 1990 
and has led the work since. E3N is made up of 
100,000 women born between 1925 and 1950, and 
the initial aim was to study and research risk factors 
for breast cancer. The project focused on diet and 
hormonal influences, and quickly expanded to cover 
other cancer sites. Subsequent questionnaires have 
asked about other chronic diseases. 

 
The new grant, of €8 million, will allow expansion of the project to cover other major 
health problems, and a new cohort, E4N will include the spouses, children and 
grandchildren of the E3N women. Clavel-Chapelon estimates that approximately 
30,000 of the 70,000 spouses will volunteer: “These men are rather old now, but if we 
follow them for 5-10 years, we will have good statistical power for analysing risk 
factors for prostate cancer, cardiovascular disease, cognition problems and so on.” 
 
Of the 170,000 sons and daughters, 50,000 are expected to volunteer, and of the  
group, perhaps 20,000 will involve their own families, some of whom will give saliva  
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and serum samples. The fact that members of E3N and E4N are related is unusual 
and should facilitate genetic research. “I don’t know of 
another large cohort with familial generations”. 
 
“The familial aggregation and familial segregation of 
polymorphisms and of genes will help explain cancer 
and other diseases – it’s an avenue with great potential,” 
she said. 
 
The new cohort will allow further exploration of findings 
from research on E3N. For example, one intriguing 
result was that being overweight as a young adolescent 
is linked with decreased breast cancer risk in adulthood. 
E3N women were asked to choose the silhouette which 
best matched what they had looked like at 8 years old, 
and around menarche. “Choosing the largest silhouettes was associated with 
decreased risk of breast cancer later. Other researchers have since found the same 

thing and it is paradoxical: you need to have a certain percentage of body 
fat to reach menarche at a younger age, so fatter girls have earlier 
menarche. But earlier menarche is linked with higher breast cancer risk, so 
the decreased risk we found is not what would be predicted. 
 
“It is a great opportunity to be able to include young girls in the new cohort, 
follow them before and after menarche, and where possible collect serum 
samples. We will be able to observe and analyse their hormone levels, their 
diet, their age at menarche, and make precise recordings. It’s the sort of 
project the E4N cohort could be used for.” 

 
Data on the E4N cohort 
could be used to answer an 
almost limitless number of 
research questions; and 
Clavel-Chapelon expects 
that many other research 
groups will become 
involved as the cohort is 
established. Her group is 
involved in the maintenance 

of E3N and in gathering the E4N cohort, but existing collaborations with other groups 
will be strengthened and new ones set up: expertise in genetics, for instance, will 
come from outside. 
 
“We have given a broad outline of what we hope to do; we have not decided what 
lines of research we will pursue. From the huge amount of data we will collect, we 
could do many, many different projects. It is really very exciting,” Clavel-Chapelon 
said.  
 
“The early and long-term physical, psychological and social sequellae of cancer 
treatments and toxicity are of great medical and societal interest,” said Alexander 
Eggermont, General Director of the Cancer Institute Gustave Roussy. “Breast cancer  
 

Continued ... 

‘We in fact 
know little 
about patients’ 
quality of life 
over the longer 
term’ 
 

‘I don’t know 
of another 
large cohort 
with familial 
generations’ 
 

‘We need these studies to 
appreciate the bigger picture; to 
adapt health care policies and 
define strategies’ 
 



 

Research grants in France continued ... 
 
patients are an important and targeted population to be studied.  The interactions 
between cancer risks, genetic background and environment, cancer and other 
diseases, especially when studied over time and over different generations, will enrich 
our understanding in many domains.  
 
“We need these studies to appreciate the bigger picture; to adapt health care policies 
and define strategies. They will be important at both international and national levels, 
and I am of course terribly proud that the Cancer Institute Gustave Roussy is to be 
involved so intimately with the FNCLCC (Fédération Nationale des Centres de Lutte 
Contre le Cancer) and INSERM (Institut National de la Santé et de la Recherche 
Médicale) with these projects. The French government must be applauded for its 
allocation of such critical sums of money to make them happen. It’s an example of 
sound scientific policy”, Eggermont said.  
Helen Saul 


