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Prevention is as good as a cure 
Priorities for the US Cancer Moonshot Initiative face an uncertain funding future — but it must not 
ignore proven prevention programmes in favour of glitzy research. 

Following the September report, the Moonshot Task Force — a  
separate group looking at how government agencies can work together 
to accelerate cancer research — released its own recommendations. 
These, too, included unglamorous but vital initiatives, such as a push 
for stop-smoking strategies in people who receive Medicaid, a US 
health-care plan for those with limited resources. And it announced 

an offer from some car-sharing companies 
to give discounts to cancer patients travel-
ling to and from doctor’s appointments. This 
helps to tackle one of many logistical hurdles 
that contribute to low public participation in 
clinical trials. 

The more high-tech recommendations 
from the Moonshot Initiative are also worthy 

projects. They include large-scale genetic analysis of tumours to push 
forward the fledgling field of personalized medicine, and clinical-
trial networks to better harness the information gleaned from trials 
of immunotherapies and treatments for paediatric cancers. 

When budgets are constrained, it is important not to let the glitzy 
outshine the familiar. Too often in health research, straightforward 
prevention programmes, and the social science needed to implement 
them correctly, are pushed aside in favour of the basic research that 
fills this journal. A balance must be struck: the Cancer Moonshot and 
other initiatives should continue to emphasize the uptake of proven 
prevention strategies, even if the next administration tightens funds 
further than expected. ■

As the United States and the wider world tries to work out what 
President Donald Trump will and won’t do, one thing is clear: 
some Republican lawmakers feel no compulsion to govern 

until he takes office in January. This could leave funding for some of 
President Barack Obama’s scientific mega-initiatives — including the 
Precision Medicine Initiative and the Cancer Moonshot Initiative — in 
limbo until next year. At present, there is a push in Congress to delay 
any decisions on the budget and pass a continuing resolution that will 
hold funding levels steady until March. 

The Cancer Moonshot Initiative, one of the newest schemes on the 
block, had been scrambling to get its goals in order ahead of the budget 
decision in time to impress lawmakers with its worthiness. But it could 
face more months of uncertainty — a harsh outcome for an initiative 
that had already committed to an aggressive timeline of doubling the 
pace of cancer research in five years.

In recent months, the moonshot’s architects have laid out an  
ambitious menu of projects, and prioritizing those was always going 
to be a challenge. Given the absence of a clear fiscal future, deciding 
which projects take priority has become even more crucial. 

How to choose? It may be tempting to select and focus on the 
most superficially impressive and eye-catching science. But one of 
the moonshot’s greatest strengths has been its willingness to take on 
not only cutting-edge research, but also the more mundane hurdles 
that can block the translation of findings to the clinic. Those low-tech 
projects should continue to receive emphasis, even as project leaders 
grapple with financial reality.

When the moonshot’s advisory panel of cancer experts released its 
ten scientific recommendations in September, for example, it high-
lighted the expanded use of proven cancer-prevention techniques. 
In doing so, it drew welcome attention to these techniques and how 
improving their deployment could reduce deaths — from cervical 
cancer by 90%, from colorectal cancer by as much as 70% and from 
lung cancer by up to 95%. 

The tools are at our fingertips, if only society could muster the 
means to use them. Take smoking — it is still on the rise worldwide, 
despite its clear link to cancer. In 2015, about 30% of US cancer deaths 
were from lung cancer. By 2030, smoking is projected to kill 8 million 
people globally each year. Researchers need to learn more about the 
barriers that have held back efforts to reduce these numbers, and how 
best to implement strategies for stopping smoking.

Similarly, colorectal cancer could be reduced through wider use of 
recent advances in non-invasive screening methods. But not many 
physicians are aware of these techniques, and too few people who are 
at risk of the disease are targeted for early screening. 

Many cancers caused by human papillomavirus (HPV) are now 
preventable with a vaccine given to adolescents. However, uptake of 
the vaccine still falls below targets, in part because of parental concerns 
and misconceptions about the risks of vaccination.

“When budgets 
are constrained, 
it is important 
not to let the 
glitzy outshine 
the familiar.” 

Daunting data
The power of big data must be harnessed for 
medical progress. But how?

There is art in ‘big data’ — in the poetic claims that it competes in 
volume with all the stars in the firmament. And in the seductive 
potential of its exponential, uncontrolled, ungraspable growth 

to improve our lives: by allowing medical treatments to be developed 
and approved more quickly — and, ultimately, truly personal medicine. 

But at a workshop held in London by the European Medicines 
Agency earlier this month, just how much science has to happen to 
make this beautiful future a reality was apparent to all. Patient groups 
and research scientists attended, alongside computational heavyweights 
from IBM Watson Health and Google Cloud Platform. Together, they 
tackled chewy questions to which there are few answers.

How many data are ‘enough’ to reliably predict clinical effect? Which 
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Source of hope
More funding for the Middle East X-ray factory 
could give it a cafe — and sow the seeds of peace.

Even as the United States bombed Vietnam and the Red Army 
quashed an uprising in Czechoslovakia, there was a place where 
citizens from the two cold-war superpowers could meet: the 

CERN cafeteria. To this day, the same spot at Europe’s particle-physics 
laboratory near Geneva, Switzerland, is a rare venue for Pakistani and 
Indian physicists to have a coffee, or for engineers from Israel and Iran to 
share ideas — no doubt fuelled by the huge lunches and inspiring views. 

There is no better cure for cross-border acrimony than meeting 
someone from the other country and realizing that they are not so 
different from yourself. And major science facilities, whose inhabit-
ants already share many beliefs, such as in openness and the scientific 
method, are natural places to kindle such mutual understanding. 

What a chance, then, for SESAME. Synchrotron-light for Experi-
mental Science and Applications in the Middle East is a venture that 
brings together Bahrain, Cyprus, Egypt, Iran, Israel, Jordan, Pakistan,  
the Palestinian Authority and Turkey, to build the region’s first  
synchrotron-light facility near Amman in Jordan. Proposed in 1997, 
modelled on CERN and created under the auspices of the United 
Nations Educational, Scientific and Cultural Organization (UNESCO) 
in 2002, the remarkable collaboration is now set to open (see page 475). 

SESAME has struggled at every turn. Several member states have 
made only partial payments, and its opening has been delayed by more 
than five years owing to financial difficulties. Other hurdles were less 
predictable: 2009 and 2010 saw Iranian council members assassinated, 

and in 2013, the facility’s roof fell in after unprecedented snowfall. 
But SESAME has also ridden on a wave of generosity and persever-

ance. Its director and various advisers contribute their time for free. 
Facilities in Germany, France, the United Kingdom, Sweden, Spain 
and Switzerland have donated crucial parts of the machine, and Jordan, 
which provided land for the site at no cost, has continued to cough 
up funding, even as the neighbouring Syrian war has brought huge  
numbers of refugees across its borders. 

To get this far is a terrific success. But when it opens next year, the 
facility will have just two beamlines, rather than a planned four, and will 
be without an administration building, dormitory, major library, audito-
rium or visitor centre. Nor, sadly, will SESAME have its hub of scientific 
life, a cafeteria. Experimental equipment takes priority, but in a facility 
where time is so precious that researchers allotted 24 hours of beam time 
barely sleep, some worry that, with nowhere to grab a coffee and a seat, 
scientists from conflicting countries may pass like ships in the night.

A group from the Sharing Knowledge Foundation in Geneva is try-
ing to raise €30,000 (US$32,000) through public donations by the end 
of this year towards creating a SESAME cafeteria. But funds for both 
the cafe and the science could also come from another source, which 
has been conspicuously lacking over the years: the United States. 

A Congress ruling in 2011 cut funding to UNESCO, after the 
organization formally recognized Palestine as a member state. This is 
a public-relations difficulty for SESAME, even though there should be 
no official block because it is independent from UNESCO. A bigger 
question could be whether the incoming US president meddles with 
the Iran nuclear deal, which could restore sanctions.

Still, brokering peace in the Middle East is something that Donald 
Trump said on the campaign trail he’d “really like to do”. For less than 
the cost of a return flight to Tel Aviv on Air Force One, his adminis-
tration could help SESAME to develop from a bare-bones scientific 
laboratory into a true beacon of peace and cooperation. ■

data sets can be useful? How can they be managed? What’s the best 
way to win the confidence of public and regulators? And, crucially, is 
academia training enough mathematicians and medical-data scientists, 
who will have to develop and harness all this new potential? The last of 
these questions at least has a clear answer: no. 

Big data sets in medicine include genomics, transcriptomics and 
proteomics (which, respectively, describe our genomes, identify which 
of our genes are being expressed and catalogue all of the proteins in a 
tissue sample). Genomic data sets alone have already shown their value. 
The presence or absence of a particular gene variant can put people 
in high- or low-risk groups for various diseases and identify in some 
cases which people with cancer are likely to respond to certain drugs.

But a single molecular data set will not contain sufficient information  
to tell the whole story of an individual’s medical fate. Integration of 
different types of molecular data might tell more, but that remains a 
computational challenge. Even more would emerge if an individual’s 
molecular data were placed in the context of their physiology, behav-
iour and health. Electronic health records, the numbers of which are 
skyrocketing, could be useful here. So could disease registries, hospi-
tal and health-insurance records, as well as research publications and 
clinical-trial data. New types of data set come from wearables and apps, 
which collect health data directly from individuals, and from genome 
sequences of volunteers. Some researchers are even trying to extract 
medically relevant data from social-media platforms such as Twitter.

This adds up to a mind-boggling volume of data. According to one 
estimate at the workshop, clinical data from a single individual will gen-
erate 0.4 terabytes of information per lifetime, genomics data around 
6 terabytes and additional data, 1,100 terabytes. By 2020, the amount of 
health-related data gathered in total will double every 73 days. Health 
professionals will confront more data than do those in finance.

To collect and hold all of this information within strict privacy  
regulations — non-negotiable for medical data — is another challenge. 

Some tech firms, such as IBM Watson Health and Hewlett-Packard, 
are building systems that keep data local — algorithms can dip 
into them, but the data are not transmitted anywhere else. Google,  
unsurprisingly, thinks that all these data are safer on the Cloud.

The big question for scientists is how to take the next step to convert 
these artistic sketches of potential into scientific knowledge. Data sets 
vary in their reliability. Those derived from skimming social media 
will be very messy and will have to prove their usefulness. And large 
data sets, reliable or not, inevitably throw up spurious correlations,  

and so recognizing meaningful patterns 
requires deep understanding of biology, 
something that software developers don’t 
generally have. Future biologists — funders 
and universities should note — will need 
much more training in mathematics and 
data science.

Big data has the exciting potential to allow 
clinical trials to be conducted partly in silico — which would mean 
using fewer animals in drug testing as well as recruiting fewer patients 
to the actual trials. Yet the field is developing at a time when public trust 
in experts is at an all-time low.

Regulators are ready to be persuaded to accept computational 
information in clinical trials. On occasion, the European Medicines 
Agency and the US Food and Drug Administration already accept it 
in pharmacokinetics, one of the simplest data sets that drug develop-
ers must supply agencies with. But the trust of doctors, patients and 
regulators in the abstract informatics and mathematical know-how that 
go into developing scientific and clinical predictions cannot be taken 
for granted. As medics and researchers nudge the field gradually from 
poetry and seduction to delivery, they must engage the next generation 
of scientists — and the public — and inform and educate them in the 
art and science of what is possible. ■

“Health 
professionals 
will confront 
more data than 
do those in 
finance.”
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