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The Appliance of Science in France 
 

Cancer patients in France, regardless of where they’re being 
treated, are entitled to genetic analysis of their tumour, free of 
charge.  Patients have welcomed the initiative, and hundreds of 
thousands have benefitted since it was set up in 2009. In return, 
French patients have demonstrated an extraordinary willingness 
to take part in cutting edge trials, such as SAFIR.   
 

he French Institut National du Cancer (INCa) 
was set up in 2005 with a brief that included 
research, but also care, prevention and 

diagnostics. So when a research program was 
being developed to analyse the genomics of 5 
different cancers, it was natural that alongside it, 
molecular genetics ‘platforms’ were established in 
28 hospitals throughout the country. 
 
“We wanted to apply what was discovered in the 
research programme to every patient in the 
country,” says Fabien Calvo, deputy director of 
INCa. “It means that all patients with colon cancer, 
for instance, can have a test to decide if they should 
receive a specific treatment, such as anti EGF 
receptor monoclonal antibodies. There is a 
continuum between research and clinical 
applications.” 
 
As well as sparing patients the toxic effects of drugs 
which are unlikely to help them, the approach 
makes sound financial sense.  “We know that 50-
60% of colorectal cancers will have a KRAS mutation,” Calvo says. “These drugs are 
toxic and very expensive and if you wait to determine response rate, you would have 
to give the drugs for at least 2 months to demonstrate that they aren’t working. It’s 
really inefficient, toxic, expensive and a loss of time.” 
 
There are other benefits. The platforms were put in place to ensure that the population 
benefits from research; the knock-on effect is that they generate a widespread 
familiarity with genetic analysis in routine practice. This in turn increases the 
willingness of both patients and clinicians to take part in clinical trials. It’s a virtuous 
circle. 
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Science in France continued. 
 
So is that the whole story or are there other features of the French set up that make it 
a particularly conducive place for genomics research? Calvo points to the ringfenced 
funding for cancer research: INCa was set up with a research budget of 100 million 
Euro, of which half goes to open calls for investigator-initiated research. The 
remainder funds specific programmes with specific goals. 
 
Fabrice André and Jean-Charles Soria (both at 
Institut Gustave-Roussy, IGR, Villejuif) pay 
tribute to INCa’s vision. André agrees that having 
funding specifically for academic trials makes 
them feasible, and further, that the 
comprehensive cancer centres in France mean 
that often everything can be done in one place: 
patients are diagnosed and treated on the same 
site as DNA is extracted and pathology 
performed. 
 
Soria also points to the platforms and the 
funding, but goes further. “French medicine is 
very tissue-oriented in terms of understanding 
patho-physiology. When you look at the history of 
French medicine, whether it’s hepatic diseases, 
infectious diseases, pulmonology or whatever, 
we have always been considered to be a country 
where biopsies are routinely performed to 
understand what is going on. They have always 
been well-developed by clinicians and well 
accepted by patients. It makes France very 
different from the US, for example, where they 
are struggling with this issue, for legal reasons in 
particular.” 
 
If French genomics research has history, infrastructure, and funding on its side, 
groundbreaking projects might reasonably be expected. And it seems they will be 
forthcoming. André’s SAFIR 01 (Screening Approach for Individualized Regimen) trial 
caused ripples at the ESMO 2012 Congress (Vienna, Austria; 28 Sept – 2 Oct) 
because it is the first large scale trial of whole-genome cancer testing for clinical 
decision-making. 
 
SAFIR 01 included 400 patients with metastatic breast cancer whose disease was 
under control. They were attending one of 18 centres in France and were offered a 
biopsy of one of their metastatic sites. It was then analysed in a single assay to check 
the whole genome for molecular alterations.   
 
Backing Soria’s observation about the willingness of patients to undergo biopsies, 
accrual of this trial, which was expected to take 3 years, was in fact completed in one 
year only. André: “To accrue 400 patients with metastatic breast cancer in one year is  
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Science in France continued. 
 
huge. It’s quicker than many global trials manage to achieve. This incredible accrual 
rate shows how willing people are to have these tests.”  
 
Beyond that, the aim of the trial was to establish whether whole genome testing can 
be delivered in routine healthcare. Current standard tests involve a series of assays, 
each looking for a different alteration, and they do not find unexpected alterations. By 
contrast, whole genome analysis can identify both frequent and rare genomic events. 
It can also quantify the level of genomic instability, and establish whether driver 
mutations are associated with genomic alterations which promote resistance to 
targeted agents.  
 
At ESMO, André presented data on biopsies 
performed in 384 breast cancer patients. A 
genomic result was generated in 266 
patients, of whom 140 had an alteration 
targetable by an anticancer drug. Around 
20% of the patients had a rare, unexpected 
alteration, some of which could be treated by 
drugs typically used in other cancers. 
The main message from the trial was that 
whole genome approaches can be delivered 
in daily practice in large cohorts, and the 
researchers argue that the time has come to 
bring personalized medicine into cancer 
care.  
 
But there’s still some way to go; it has yet to 
be shown that the targeted treatment 
improves results. At the time of ESMO, 26 
patients had received medication based on 
molecular alterations and though evidence of 
activity had been seen, the data was 
preliminary.  
 
Commenting, Christoph Zielinski (Medical 
University of Vienna, Austria) said the study was “an enormously important step 
forward” because it was a country-wide programme. But he urged caution. “We still 
have to see whether the consequence of giving targeted treatment improves results,” 
he said. “These drugs are not candies; they have side effects. We have targeted 
drugs with untargeted side effects. We still have to prove it’s the optimal approach.” 
 
Since the patients in the trial had controlled disease, it could take 3 years to treat 80 
patients with matched therapy.  The results will be eagerly awaited but questions – 
what to biopsy and what test to use – remain. Patients in SAFIR  01 – who had a 
single biopsy of a metastasis – will also have their samples analysed by next 
generation sequencing to provide information on which test is superior.  
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Science in France continued. 
 
A different approach is being taken by the first international WIN (Worldwide 
Innovative Networking in personalized cancer medicine) Consortium trial, called 
WINTHER. 
 
Soria is the global coordinator of WINTHER, which 
will be conducted simultaneously at IGR, MD 
Anderson Cancer Center (USA), Vall d’Hebron 
Hospital (Spain) and Chaim Sheba Medical Center 
(Israel). He says that current matches (between 
tumour biology and the relevant anticancer therapy) 
established on the basis of DNA analysis identify 
targets in only 30-40% patients. “The dream of 
personalised medicine when it is only focusing on 
structural DNA changes falls short for almost 60-
70% patients.” 
 
WINTHER’s approach is to take two biopsies: one 
of the tumour and the other of the normal matched 
tissue. On top of classical DNA analysis using next 
generation sequencing, WINTHER will investigate 
RNA and microRNA with the aim of selecting a 
biology-driven therapy in patients who do not have 
actionable DNA mutations or alterations. It will 
assess the ‘distance’ between normal tissue and the 
tumour, and use a bioinformatics programme to find 
druggable targets.  
 
Soria explains: “If you perform DNA analysis of a 
breast cancer, you won’t find over-expression of 
oestrogen receptors because there is no 
amplification of the gene. But there is over-
expression of the protein, which is frequently seen also as an over-expression of 
mRNA, and you would be able to identify it using this approach.” 
 
The trial will include 200 patients with a diverse range of advanced solid tumours, 
each acting as their own control. The endpoint is an individual’s progression free 
survival (PFS) within the trial, compared with PFS on the last therapeutic line before 
entering the trial. The aim is to demonstrate that this level of analysis can be done in a 
timely fashion in a network of sophisticated academic centres. It has been awarded an 
FP7 European grant and while some administrative approvals are outstanding, Soria 
hopes to start the trial in April. 
 
As with SAFIR, what is being tested here is the feasibility of an approach to 
personalised medicine, rather than the drugs themselves. Neither trial is searching for 
new genes which do not have current therapeutic implications. They’re aiming to 
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Science in France continued. 
 
demonstrate that cutting edge technology could be made widely available, right now. 
 
But the lack of available drugs is a key limiting factor to making personalised medicine 
a reality, Calvo says. At present, there are 17 drugs targeting specific pathways. “But 
that’s not enough,” he says, “I believe we will make a real impact when we have 30 
drugs, or more, acting on different pathways.” 
 
Each year, 4 or 5 more drugs gain marketing 
authorisation or a new indication, “which is not a lot,” 
Calvo says. Worse, many of them target the same 
pathways. “There is a lot of redundancy in industry 
research. Too much of it targets the same pathways. 
There are 800 drugs under development but most of 
them are targeting the same type of molecular 
anomalies. Kinase inhibitors still account for most of 
the drugs that are available but there are many other 
pathways that could and should be investigated.” 
 
Companies are moving towards ‘basket studies’ with a 
specific mutation as the entry criteria for clinical trials, 
rather than the tumour type. ALK activation is seen in 
various cancers, for example, so drugs which inhibit 
ALK will be tested in tumours of unrelated tissue type. 
Calvo: “At some point, drugs will be developed to deal 
with specific genetic abnormalities and not specifically 
with a histological subtype although the results are not 
expandable always.” 
 
But André says the premise that a single drug may be 
able to treat many different cancers that share a 
genetic alteration cannot be relied on. “I am personally 
not a big fan of the hypothesis that a single genomic 
alteration behaves the same in different cancer types,” 
he says. “We have a perfect illustration that it does not work. Medication directed at a 
BRAF mutation has a huge effect in melanoma. In colorectal cancer, nothing happens. 
It is complex.” 
 
Even in the longer term, finding specific drugs for specific genomic alterations may not 
be a realistic aim, André says. “The genomic alterations are so rare, so infrequent, 
that in fact you can no longer develop a drug to target a specific genomic segment. 
You need to find alternative ways of showing that drugs improve outcome.” 
 
One such way would be to test a panel of 10-15 drugs in a patient population. 
Standard care could be compared to the panel of drugs, matched to, say, 50 genomic 
alterations. Several drugs would therefore be tested, but as a single package.  “If this  
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Science in France continued. 
 
panel of 10-15 drugs as a whole improves patient outcomes, we could then try to push 
for registration and implementation for a panel of drugs,” André says. 
 
Certainly, new ways of getting new agents on to 
the market are needed. To Soria, it is vital that 
new agents come with predictive markers. While 
dual biopsies and high throughput analyses have 
an associated cost, “in reality those costs do not 
compare badly with some of the new targeted 
therapies.” 
 
He points in particular to agents which do not have 
molecular predictors. “Ipilimumab costs US 
$80,000 per month. I believe that it benefits 
patients, but is the model sustainable if we pay 
these amounts without predictors of efficacy? We 
have to convince regulatory authorities that 
molecular targeted agents – and even standard 
cytotoxics – are better used with molecular 
predictors than without.” 
 
So in France at least, the biopsies will continue. 
The country sees about 360,000 new cancer 
patients per year and the aim, Calvo says, is for 
60,000 of them (who have an uncertain 
prognosis), to have genetic analysis to allow a 
specific prescription. The goal is to introduce next 
generation sequencing for 100 genomic alterations within 2 years, and he believes 
whole genome analysis will be ready to be performed routinely within 5 years. “These 
are the goals we are trying to reach. We perform research like other countries, but we 
also have to deal with today’s patients. Our objective is to perform tests which allow 
our clinicians to give the right prescription.” 
 
Helen Saul 
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Early life exposures ‘influence risk of 
malignant melanoma’ 
 
Birth weight and household density may have an 
impact on later risk of malignant melanoma, 
researchers say. A registry-based study in 
Northern Ireland included data on 447,663 
individuals and considered the potential impact of 
various perinatal and early life exposures on 
subsequent risk of cutaneous malignant melanoma 
(CMM). 
 
Multivariable analysis found that babies with the 
highest birth weight had twice the later risk of CMM 
compared to those with the lowest birth weight. 
The risk went up by 18% per 500g incremental 
increase in birth weight, which was significant. By 
contrast, increased household density and higher 
birth order were associated with a reduced risk of 
CMM. 
 
The findings back up previous research linking 
higher birth weight with increased breast cancer 
risk later in life but little has been known about 
other early life influences on less hormonally-
mediated sites.  
 
This study, led by Michael O’Rorke (Queen’s University, Belfast), is the first to 
examine the influence of household density 
(http://dx.doi.org/10.1016/j.ejca.2012.10.017) 
 
 
 
Were you expecting to find the link between birth weight and subsequent 
melanoma risk?  
A strong association has been previously seen between birth weight and subsequent 
breast cancer risk but few studies have looked at this in relation to CMM, and only one 
other has adjusted birth weight for gestational age. We found that those infants in the 
highest birth weight category had a 140% increased risk of CMM compared to normal 
weight babies. Our results indicate that CMM risk increases almost linearly with 
increasing birth weight, so I think there’s something going on and this association 
deserves further study.  
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Michael O’Rorke continued. 
 
Why should CMM risk increase with birthweight?  
One hypothesis is that the bigger the baby - the higher the number of tissue progenitor 
or stem cells they have. Every individual is born with a certain number of stem cells 
which they carry forward throughout adult life, differentiated in different tissues, organs 
or other cells in the body, for healing and repair and so on. Stem cells tend to be long 
living and they can self-renew, which means they have an enhanced capacity for 
oncogenic mutations in later life. In this study, we hypothesised that individuals of 
higher birth weight might have more of these cells, thus increasing their subsequent 
risk of mutations and cancer.  
 
Are there other possible explanations? 
Another explanation could be that birth weight is proportional to interuterine exposure 
to growth hormone and therefore to the concentration of insulin-like growth factors I 
and II, which are the main regulators of foetal and placental growth.  Higher levels of 
those hormones in the foetus could increase the risk of melanoma in later life. 
 
Did any of your findings surprise you?  
Our most surprising finding was that increased household density in the early life 
decreased risk of CMM. It was a strong association (Odds ratio = 0.53) which hasn’t 
been examined before. Researchers have previously reported an association between 
infections and melanoma risk. We think there’s a correlation between household 
density and exposure to early childhood infections; the more adults and children there 
are co-habiting in the same house the more likely they are to transfer infection from 
one another. So children in these households develop immunity earlier in life 
decreasing their future risk of melanoma. In our study we only had information on 
household density for 99 CMM cases and 181,000 controls. It would be good if other 
groups could corroborate this finding. 
 
Higher household density, or indirectly larger family size, may also be correlated with 
lower socio-economic status. Children from poorer families may not have the same 
opportunities for foreign holidays, so their early-life exposure to more intense UV light 
may be lower, which may be an alternative explanation for our findings.  
 
You also found that the age of the parents had an effect? 
Yes, but we think that younger parental age at birth may be a proxy for lower 
socioeconomic status. The strongest protective effect we observed was where the 
parental age is between 16-24 years. Children born to younger parents may be in a 
lower socioeconomic household with an increased number of siblings and a higher 
household density having limited affordability for sun holidays, hence the reduction in 
CMM risk observed in their children. 
 
Do your findings on household density and birth weight detract from the health 
message of covering up in the sun? 
No they don’t. In most Caucasian populations the recognised risk factors for CMM are 
fair skin, a large number of moles, sunbathing and use of sunbeds, so covering up in 
the sun and use of adequate sun protection factor is still imperative advice. Our 
findings merely highlight that inter-uterine factors, early immune-modulation and or  
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Michael O’Rorke continued. 
 
childhood socio-economic factors may be additional causes for melanoma 
development in later life.  
 
Can the factors you looked at be altered? Are there implications for prevention? 
Birth weight can be influenced and altered. Doctors and midwives routinely inform 
pregnant women if their baby is meeting the correct weight for gestational age. So if 
the baby looks a bit small for gestational age, for example, maternal feeding can be 
encouraged; there are ways of increasing or decreasing birth weight before birth. But 
it’s not just birth weight which may be important; the rate of weight gain and catch-up 
growth in the first few years of life may also be influential on CMM risk. 
 
However, continuing to highlight and improve individual awareness on sun safety 
practices and limiting childhood exposure to intense UV light, remains the most 
practical advice for a reduction in CMM risk.  

Interview by Helen Saul 
 
 


