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Tipping the balance

Risk—benefit equation on trial
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Alberto Costa MD,

eaders of our printed edition will have noticed

that a new chapter has begun in the life of our

magazine. We are dedicating our cover stories
to exploring the big topics in oncology that define our
era, starting in this issue with a look at the under-
reporting of toxicities associated with new drugs.

A group of talented young illustrators has been
tasked with capturing the essence of each story, and
their artwork will appear on the cover of every issue.

Our commitment to passing on the insights and
experiences of the women and men who are lead-
ing change across the world of cancer — which used
to feature as cover stories — remains as strong as ever.
The focus will shift, however, to the new generation of
emerging leaders, whose stories will be told in a new
Profile section, starting with Fedro Peccatori, who has
just taken over as Scientific Director of the European
School of Oncology.

We will continue to cover clinical and scientific
issues in our popular e-Grandround and Cutting Edge
features, as well as stepping up our coverage of cancer
policy and organisation, giving a voice to people living
with cancer, airing debates on contentious issues, and
addressing issues in global cancer care.

We will also be broadening our base of journalists to
include contributors from a wider range of European
countries, and tripling our print run to 16,000 copies,
to be distributed by post, through libraries of the ma-
jor European cancer institutes, and at congresses and
conferences.

If you are a longtime reader of Cancer World, we

hope you will appreciate these changes, which we feel
are in step with the changing world of oncology as well
as the maturing of our own magazine.

If this is your first time reading Cancer World, we
welcome you. Published by the European School of
Oncology (www.eso.net), under the strapline “Shap-
ing the Future of Cancer Care”, the magazine provides
a platform for information and inclusive discussions
about how to improve support and care for people with
cancer.

It is an important extension of the educational work
that has been the core mission of ESO since it was
established in Milan, in 1982, by the Italian surgeon
Umberto Veronesi, with a few close collaborators from
across Europe and across disciplines — Franco Cavalli,
Louis Denis, Michael Peckham, Bob Pinedo.

As Veronesi's young (at the time) assistant, I had the
priviledge of directing the School for 33 years, stepping
down at the end of last year to take up my new role as
Editor of Cancer World.

Most of ESO’s funding comes from an endowment
set up with a legacy from a family of wealthy Ttalian in-
dustrialists. Some of our activities, including this maga-
zine, are supported by a group of sustaining partners
who take part in the Sharing Progress in Cancer Care
programme (see opposite).

We at ESO are turning important pages in the his-
tory of our service to the European cancer community.
We now invite you to turn the pages of Cancer World,
which we hope you will find both an informative and
enjoyable read.

January / February 2016 | Cancerworld
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Cover Story

Peter McIntyre

Tipping the balance

Almost four in ten serious adverse drug reactions now listed in the labels of 12
targeted cancer therapies were not mentioned in the studies that led to their
approval. Half the serious reactions that were missed are potentially fatal. How
can we improve the way we investigate and report the side effects of new drugs?

4 January/ February 2016 | Cancerworld
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uestions are being raised about

the accuracy and integrity of

reports from pivotal clinical tri-
als that provide the evidence for licens-
ing cancer drugs. There is increasing
concern that reports overstate the ef-
fectiveness of innovative drugs in a real
world setting, because patients on trials
are healthier and fitter than most of the
people it will be used in, and understate
side effects. This distorts the informa-
tion used by clinicians to define the rec-
ommended dose, by regulators to assess
the risk—benefit profile, and by patients
to choose between treatment options.

Researchers and patient groups are
calling for changes in the way that trials
are designed and reported, with fewer
exclusions and a much more rigorous
approach to reporting side effects.

A team at the Princess Margaret
Hospital in Toronto has turned a spot-
light on this issue in a series of papers
which highlights the gap between ad-
verse events reported from ‘pivotal’ tri-
als (which form the basis for marketing
approval) and the warnings eventually
added to drug labels — often years later.

The first of these, published in 2011,
showed that 39% of serious adverse drug
reactions — half of them potentially fa-
tal — were not described in any of the
randomised clinical trial (RCT) reports
associated with 12 targeted anti-cancer
agents (JCO 2011, 29:174-185) They
had to be added to drug labels at a later
date.

The same team analysed anti-cancer
drugs approved by the US Food and
Drug Administration (FDA) between
2000 and 2010 and found that most
were associated with increased odds of
toxic death, treatment discontinuation
or severe adverse events (JCO 2012, 30:
3012-19).

In 2014 the team demonstrated that
adverse effects also led to increased costs
of treatment (JCO 2014, 32: 3634-43)

Saroj Niraula, lead author on the 2012
and 2014 papers and now a medical
oncologist at Cancer Care Manitoba,
in Winnipeg, Canada, stresses that
new therapies have saved tens of thou-
sands of lives and that criticism of trial
reports should be seen in that context.
“My point is to do what we can to im-
prove the reporting of the trials so we
can make the best judgement about ef-
ficacy and toxicity, rather than pointing
out flaws in reporting research.”
However, he says that RCTs are
focused on demonstrating clinical ef-

justify those risks.” (The European regu-
lators, the EMA made a different judge-
ment call after deciding that the benefits
of tumour shrinkage did outweigh the
risks.)

The aromatase inhibitor Arimidex
was approved by the FDA in 2002 as
an adjuvant treatment for early breast
cancer in postmenopausal women,
on the basis of the ATAC trial, which
showed improved disease-free survival
compared to tamoxifen and a lower inci-
dence of certain side effects associated
with tamoxifen.

“Pivotal RCT papers often contain

statements like ‘no differences in toxicities’,

but there is no real data to support that”

ficacy rather than testing toxicity. “Fre-
quently when we read pivotal RCT
published papers we see statements
like ‘no differences in toxicities’, but
most trials are not powered to support
such statements.”

His 2012 paper noted that treatment-
related mortality associated with beva-
cizumab (Avastin), the cardiovascular
effects of aromatase inhibitors, and the
increased risk of cardiopulmonary arrest
with cetuximab (Erbitux) all went unre-
ported in the original trials.

Bevacizumab was approved in the
EU for treating metastatic breast cancer
in 2007 and in the US in 2008, on the
basis of trial reports that showed tumour
shrinkage and an increase in progres-
sion-free survival. Further evidence on
both safety and efficacy that emerged in
the two years following the trial, howev-
er, prompted the FDA to withdraw that
approval, on the grounds that patients
would “risk potentially life-threatening
side effects without proof that the use of
Avastin will provide a benefit, in terms
of delay in tumour growth, that would

A secondary analysis of the ATAC
data by the FDA later led to a warning
being added to the drug label to indicate
that “anastrozole may be linked to an in-
creased risk for ischemic cardiovascular
events in women with pre-existing is-
chemic heart disease.”

Yet the report of a ten-year update on
the trial, published in 2011, made no
reference to the new evidence, or the
additional warning.

The 2006 trial comparing cetuximab
and radiotherapy with radiotherapy
alone for people with squamous car-
cinoma of the head and neck reported
‘similar’ incidence rates of severe reac-
tions for the two treatment arms. The
2% of patients who died on the cetuxi-
mab arm as a result of cardiopulmonary
arrest went unreported because the trial
only reported acute adverse events that
affected at least 10% of patients.

Lapatinib (Tykerb), is another strik-
ing example, which was flagged up by
Bostjan Seruga, one of the collaborators
in the “Toronto papers’, at a presenta-
tion he made at the European Cancer

January / February 2016 | Cancerworld 5
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Congress in Vienna in September 2015.
He pointed out that Tykerb’s drug label
has been revised 12 times since it was
approved in 2007 to treat women with
metastatic HER2-positive breast can-
cer. Added warnings include notice of
potential damage to lungs, severe skin
reactions, and a ‘boxed’” warning on
hepatotoxicity — the strongest warning
that the FDA can mandate.

Seruga, who is based at the Insti-
tute of Oncology in Ljubljana, Slovenia,
pointed out that new evidence from
post-marketing surveillance can signifi-

cer. It has been half-seriously suggested
that to enter a clinical trial you need to
be “a marathon runner who happens to
have cancer”.

This means that when drugs are
used in clinical practice, results very
often don't live up to expectations. Ni-
raula says, “Drug companies put a lot of
investment into clinical trials, and mo-
stly with good intentions want the drug
to work for the benefit of the patient
and understandably, want a return on
their investment. When it enters the
real population, the result is a higher

“New evidence can significantly change

the risk-benefit balance, but it is the early

impression about lack of harm that sticks”

cantly change the risk-benefit balance,
but it is the early impression about lack
of harm that sticks. “Patients do not
know what symptoms to expect based
on prior experience, drug developers
may have a false impression as to how
a drug is tolerated, regulators may not
have confidence in the fidelity of infor-
mation about balancing risks and bene-
fits and payers cannot accurately predict
the utilisation of health care services.”

A distorted picture

There are a number of ways in which
trial reports paint a distorted picture: pa-
tient selection for trials, a failure to de-
tect or report side effects, and the way
data are presented are all implicated.

Patient selection

Patients who are fit enough to join cli-
nical trials are not representative of the
substantial proportion of patients with
the condition in the wider public. Trials
usually exclude those with heart or kid-
ney disease or a previous history of can-

6  January/ February 2016 | Cancerworld

likelihood of toxicities and a lower like-
lihood of benefits.”

A study at the Princess Margaret
Hospital in Toronto provides some con-
firmatory evidence. It compared outco-
mes for patients with metastatic castra-
tion-resistant prostate cancer, treated at
the same hospital, to identical standards
of care, according to whether or not they
were on a trial. They found that the trial
patients were younger, had less comor-
bidity and better performance status.
Patients treated in routine practice had
shorter survival and experienced more
toxicity, notably fever and infection (Ann
Oncol 2013, 24:2972-77). This diffe-
rence between outcomes inside and
outside clinical trials even has its own
label: “the efficacy—effectiveness gap”.

The likelihood is that differences in
outcomes will be even greater for pa-
tients treated away from major centres,
since patients are likely to have poorer
access to supportive care to address side
effects. As quality of life worsens, pa-
tients may suspend treatment or reduce
the recommended dose.

Age discrepancy is widespread within
clinical trials, as a by-product of exclu-
ding patients with comorbidities. The
CML Advocates Network found that
the average age of CML patients on
phase I trials was 47, while the avera-
ge age of real world patients in Europe is
nearer 65, meaning that side effects in
the older population with comorbidities
are not discovered in trials.

There is, however, evidence that
exclusions do not necessarily invalidate
trial results. In a study with some simi-
larities to that conducted in Toronto,
Joseph Unger and a team at the Fred
Hutchinson Memorial Hospital in Seat-
tle studied 21 RCTs supported by the
National Cancer Institute. By compa-
ring the survival of patients on the con-
trol arm — who were receiving standard
care — to similar patients treated outside
trials, they were able to gain insight into
differences relevant to being in a trial
(JNCI 2014, 106:dju002 doi:10.1093/
jnci/dju002).

Unger and his colleagues found that,
while being on a trial was associated
with better survival, the difference la-
sted for only one year after diagnosis.
They believe the difference is simply
due to patients in the trial being younger
and fitter with fewer comorbidities.

Survival curves for standard treat-
ment patients in trials and non-trial
patients were very similar in the longer
term. Of course, looking at control arm
patients does not say anything about the
efficacy of treatments, but Unger says it
suggests that any benefits found for new
treatments should translate to a real-
world setting. “The fact that over the
long term patients had very similar out-
comes suggests that trials are not pick-
ing off qualitatively different cancer pa-
tients, they are just excluding those with
comorbid conditions that affect survival
in the short term.” However, this con-
clusion would not be valid, he says, if
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A 2012 study of 12 widely used targeted cancer drugs approved since 2000 (/CO 30: 3012-19) showed that most are associated with
higher rates of toxic death (odds ratiol.4), treatment discontinuation (OR 1.33) or severe adverse events (OR 1.52)

the treatments have too much toxicity or
poor compliance.

Unger is also concerned that some
of the exclusions of patients due to con-
cern over safety are outdated, and that
it is increasingly unrealistic to exclude
patients from trials simply because they
have had a previous cancer.

However, the tendency to exclude pa-
tients appears to be increasing. A study
of 86 practice-changing RCTs showed
that the proportion of patients exclu-
ded from trials had doubled to 18% af-
ter 2010, compared with the 9% before
2000 (Cancer Treat Rev 2016, 43:67—
73). There were increases in exclusions
of patients with cerebrovascular events,
gastrointestinal bleeding or cardiac con-
ditions. There was also a decrease in the
average upper age limit.

Trials in denial
Deciding on which side effects to look
for can influence what is found. lan

Tannock, a leading member of the To-
ronto group, believes the ATAC trial led
to a distorted view of the relative safety
of Arimidex to tamoxifen, because it was
left to the doctors involved in the trial
to make a judgement on which events
could be connected with the treatment.
In a letter to The Lancet (March 2011),
he argues that this created a bias “be-
cause side-effects due to tamoxifen
were recognised better at the start of
the ATAC trial than were those due to
anastrozole,” and he suggests it would be
better to have a prespecified checklist.
Patients, however, point out that
prespecified checklists can also lead to
under/non-reporting of important side
effects that have been omitted from
the list. This is a particular problem
for side effects such as exhaustion and
diarrhoea, which are not life-threatening
but can make life almost unbearable.
Gilly Spurrier-Bernard, president ad-
ministrator of MelanomaFrance, descri-

bes how difficult it was for her husband
to record side effects on a trial of vemu-
rafenib (Zelboraf), despite being under
the care of the Gustave Roussy Institu-
te, one of Europe’s best cancer centres.

“Clinicians only want to report the ef-
fects that the trial pharmaceutical com-
panies have identified as a high risk. My
husband had a number of skin reactions
which we knew were to do with the
drugs, because he had never had them
before, and they look down the list and
say, that is nothing to do with the trial.

“We were treated at a very good cen-
tre but it used to drive me up the wall
that what you were reporting as potential
side effects did not even get recorded.”

Several studies show that clinicians
under-report adverse events that are
very significant for patients.

In 2015 a study from the ITtalian Na-
tional Cancer Institute in Milan found
extensive under-reporting by doctors
of six symptoms that blight the lives of
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patients in three randomised trials, in-
cluding nausea, diarrhoea and anorexia
(JCO 2015, 33:910-915). Six years pre-
viously, in 2009, a survey by Myeloma
Patients Europe had shown fundamen-
tal differences in perceptions between
patients, nurses and doctors in assessing
the impact on quality of life of various
side effects, including hair loss, fatigue,
reduced body function, neuropathy and
thrombotic events.

Eric Low, chief executive of Mye-
loma UK and the chief author of that
report, says it shows why patients must
have more of an input into reporting
side effects to ensure that trial reports
paint an accurate picture. He points
out, however, that it is only when drugs
come into everyday use that clinicians
learn how to deal with side effects. He
gives the example of bortezomib (Vel-
cade), the first significant proteasome
inhibitor, which was given accelerated
approval in 2003 as a treatment for re-
lapsing myeloma.

“Initially bortezomib had many side
effects, particularly neuropathy, but over
time we got a subcutaneous version and
doctors moved to giving it once a week
and that made a dramatic difference.
Now peripheral neuropathy is quite rare.

cases. Bostjan Seruga reported that his
team had looked at 311 RCTs of pro-
state, breast and lung cases published
over a 30 year period and found that
only one in five had published upda-
ted reports. Where publications were
updated they predominantly showed
a smaller magnitude of effect and a
greater number of side effects, than the
original reports.

There is increasing support, by EMA
in Europe and the NCI and the FDA
in the US, for moving towards patient-
reported outcomes to mitigate the inac-
curate reporting of side effects. The
EMA completed a public consultation
on this issue in 2015 and is expected to
report back early this year.

The issue is complicated by the fact
that, in the context of certain clinical
trials, patients themselves may feel they
have an incentive to downplay the se-
riousness of side effects. Gilly Spurrier-
Bernard knows this from her own family
experience, when her husband was on a
trial for ipilimumab, and in her advocacy
role hosting online forums for melano-
ma patients.

“T spent four years filling in patient
questionnaires and as far as [ am con-
cerned they are totally useless. Patients

“Almost half of patients who suffered severe

side effects had their first episode after the

treatment cycle used to define dosage”

“The real benefit of a new drug comes as
clinical experience accrues and patient
management and patient selection im-
proves. At the point where a new drug
is approved we don't have in depth data,
and with a move towards accelerated ap-
proval we are going to have even less.”
Data from general clinical practice
is, however, only used to update clini-
cal trial reports in a small minority of

8  January/February 2016 | Cancerworld

lie through their teeth because they
know that patients get kicked off the
trial if they show any slightly scary signs
of side effects. With the ipilimumab trial
the slightest sign of colitis or diarrhoea
of significant amount you were pretty
much kicked off. This is all discussed on
patient forums.”

She fears for what will happen when
the trial treatments come into general

use. “People with brain mets, or co-
morbidities or lupus are excluded from
most of these trials. How will side ef-
fects affect people who already have
autoimmune problems? None of this
has been recorded properly. They need
to get it sorted.”

Misreporting data

Whether by accident or by design, the
process of writing up clinical trials offers
further opportunities to downplay the
negatives and talk up the positives.

In 2004 An-Wen Chan and collea-
gues reported on 122 journal articles
from 102 clinical trials and found that
50% of efficacy outcomes and 65% of
harm outcomes were incompletely re-
ported (JAMA 2004, 291:2457-65). In
62% of trials, at least one primary outco-
me from the trial protocol was changed
or omitted. The authors concluded that
“reporting of trial outcomes is not only
frequently incomplete but also biased,”
and that “published articles may overe-
stimate the benefits of an intervention.”

Another of the landmark studies from
the Princess Margaret Hospital, Toron-
to, found that a third of clinical trials for
women with breast cancer showed “bias
in reporting” in primary endpoints, and
two thirds showed bias in reporting tox-
icity (Ann Omncol 2013, 24:1238-44).
Positive trials were particularly associa-
ted with under-reporting toxicity.

Peter Jiini, Founding Director of
the Clinical Trials Unit of Bern Uni-
versity Hospital, outlined at the 2015
European Cancer Congress how the
reported results of clinical trials are
often distorted. Common practices in-
clude ‘fishing’ through data for spurious
positive outcomes, swapping primary
and secondary outcomes because the
primary outcomes are not very good,
and excluding outliers to make results
statistically significant.

Perhaps the most pernicious practice
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The TKI HER2-blocker lapatinib (Tykerb) has had
12 amendments to its label since it received mar-
keting approval in March 2007, even though safety
had already been evaluated in clinical trials in more
than 3,500 patients with advanced or metastatic
breast cancer. The most common adverse reactions
(i.e. in more than 20% of patients) initially recorded
for Tykerb plus capecitabine were diarrhoea, hand-
foot syndrome, nausea, rash, vomiting, and fatigue.
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0 Pneumonitis

In 2008 a boxed warning (highest grade of warning)
was added about:

Warnings given on the label included:

0 Reports of decreases in left ventricular ejection
fraction

O Foetal harm if administered during pregnancy

0 Dose reduction to be considered for patients with
severe hepatic impairment.

O Prolonged QT interval in the heart’s electrical cycle

in some patients.
In August 2007 further warnings were added about:
O Interstitial lung disease and

0 Reports of severe and sometimes fatal
hepatotoxicity - “If changes in liver function are
severe, therapy ... should be discontinued”

Various notices were added about drug-drug and

drug-food interactions in the intervening period.

In June 2013 the label was amended to warn
about:

O Grade 3/4 diarrhoea. “The diarrhea may be severe,
and deaths have been reported,” says the label.
(Most cases of diarrhoea are less severe, occur
early in treatment and last 4 to 5 days.)

is selectively omitting inconvenient re-
sults, such as the 2% of patients on the
cetuximab arm who died as a result of
cardiopulmonary arrest. A bigger pro-
blem may be the non-publication of
entire trials that generate inconvenient
results. It is such practices that sparked
the launch of the AllTrials campaign in
January 2013, which calls for “all trials
past and present [to be] registered, and
the full methods and the results repor-
ted” (alltrials.net).

Wrong dosage, worse effects

While many of the biases listed above
may be nothing new, it seems that repor-
ting of side effects from targeted drugs
may be a particular problem. One rea-
son is that cytotoxics are prescribed for
fixed protocols, whereas targeted drugs
are often continued until resistance de-
velops, and adverse effects that are not
immediately apparent often occur later.

The big problem here is not just that,

as Seruga remarked, it is the early im-
pression about lack of clinical harm that
sticks, but that early toxicity results set
the basis for defining dosing, and as a
result recommended dosage levels may
be set too high.

Research led by Sophie Postel-Vinay
from the Gustave Roussy Institute found
that more than half of the most serious
toxicities in phase I trials occurred after
the end of the ‘dose-limiting-toxicity’ pe-
riod used to determine tolerability (JCO

January / February 2016 | Cancerworld 9
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2011, 29:1728-35). Although the se-
verity of toxicities decreased during the
trials, the proportion of unresolved toxi-
cities increased, more medication had to
be prescribed to deal with side effects,
and dose reduction became more fre-
quent, suggesting that “benign late toxi-
cities may not be bearable over time and
might require specific management.”
This was confirmed in a much lar-
ger study led by Postel-Vinay and coor-
dinated by the EORTC, which gained
unprecedented access to raw patient
data from institutions and pharmaceu-
tical companies covering more than

sive information possible on efficacy
and toxicity before they come to a deci-
sion about the amount of toxicity that is
acceptable to them for a given benefit.

“Journals have to be more stringent.
There should be academic incentives to
report toxicities well. We want honest
and exhaustive information from pivotal
drug trials.”

Joseph Unger at the Fred Hutchinson
in Seattle believes that trials should have
fewer exclusions. “From a patient per-
spective access to trials is a huge issue.
But also from a researcher’s perspective
we want to be able to do these trials as

“The key recommendations are that

everything about late toxicities is reported,

which is not the case at the moment”

2,000 patients in 54 phase [ trials (EJC
2014, 50:2040-49). Almost half of pa-
tients who suffered severe side effects
(grade 3 or worse) had their first epi-
sode after the cycle of treatment that
was used to define dosage. One in 11
patients experienced dose-limiting side
effects (i.e. the medication had to be
paused or reduced), of which the most
common were fatigue, nausea, vomi-
ting, gastro-intestinal disorders and
hypertension.

The way forward

Most experts agree on a number of steps
to improve reporting on data from cli-
nical trials and assess the value of new
drugs.

Saroj Niraula, in Winnipeg, says that
good-quality population-based studies
are required from real-world use after a
drug receives full approval, along with
stricter regulations about reporting. “We
as physicians should be able to provide
our patients with the most comprehen-
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quickly as possible. If we are excluding
patients for reasons that are unneces-
sary, that is hindering our efforts.”

At the Gustave Roussy, Sophie
Postel-Vinay is calling for data on ad-
verse effects to be collected more
comprehensively and for longer pe-
riods. “The key recommendations are
that everything about late toxicities is
reported, which is not the case at the
moment, and that the recommended
phase II dosage is based on everything
that is seen over the whole trial.”

These recommendations are already
being adopted in protocols or written
into guidelines for some phase 1 trials,
although there is as yet no settled me-
thodology for deciding on the dose limi-
ting toxicity definition and duration, or
the phase Il dose recommendation.

Gilly Spurrier-Bernard from Mela-
nomaFrance is campaigning for a pa-
tient-driven reporting system filled in
on laptops or phones whenever there
is a significant event, as some patients
already do with pain diaries. “Patient

issues change over time and according
to how healthy you are feeling. Resear-
chers need to be asking how it impacts
on daily life. Then you need some cle-
ver algorithms for data mining.”

Bettina Ryll, who founded Melano-
ma Patient Network Europe after her
husband Peter developed malignant
melanoma, agrees. “We see more and
more selected trial populations and it
automatically becomes less represen-
tative of the entire patient population,”
she says. “RCTs are the wrong way to
tackle safety. We need a much better
pharmacovigilance system where we
capture data much more systematically
and then act upon it.

“We need new drugs, as every patient
with a life-threatening condition will tell
you. We also need a way to study them
meaningfully and in a way that does not
prevent access for patients, does not
drive up cost and captures reality.”

Melanoma Patient Network Europe
is preparing a project with the Uppsa-
la Monitoring Centre to harvest direct
patient reports of symptoms and side
effects. The Centre runs the WHO in-
ternational drug monitoring programme,
which was set up after the thalidomi-
de disaster, and has the world’s largest
dataset of adverse events, publishing
data from 120 national health authori-
ties worldwide on an open website at
vigiaccess.com.

Bostjan Seruga from Ljubljana would
like to see the American NCI initiati-
ve on patient-reported adverse events
(PRO-CTCAE) fully incorporated into
clinical trials, along with updated reports
to capture data not originally reported by
RCTs, and specific trials to address the
needs of patients who were ineligible.

“Oncologists, journal editors and
societies like ESMO and ASCO need
to introduce measures to ensure com-
plete reporting of toxicity to serve our
patients better.”
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A strategic moment

Anna Wagstaff

New knowledge favours promoting peace

over waging war

The world spends billions on trench warfare with cancer and makes slow
progress with heavy collateral damage. New knowledge about the process of
carcinogenesis and tumour growth is now fuelling calls for a change of strategy
to focus on containing potential trouble and keeping the peace.

revention is better than cure,
Pand nowhere is that more true

than for cancer, where cures are
not always attainable, treatment not
always affordable, and the short- and
long-term side effects can be severe.

In light of what we now know about
cancer’s extraordinary ability to muta-
te in all directions and to outwit every
therapy we come up with, strategies
aimed at intervening as early as pos-
sible in processes that lead to tumour
formation make perfect sense.

Yet research into preventing can-
cer has traditionally been relegated
to the lowest priority, both in terms of
public health initiatives and the sort
of medical prevention strategies that
have been successful in cutting heart
disease.
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Research into all aspects of cancer
prevention typically receives only
between 2% and 9% of the total can-
cer research spend (Molecular Oncol
2008, 2:20-32). The number of peo-
ple involved in the medical prevention
effort is tiny — almost non-existent in
Europe — and has barely increased
since pioneers like Michael Sporn,
Professor of Pharmacology and Medi-
cine at Dartmouth Medical School, in
New Hampshire, began investigating
chemoprevention back in the early
1970s.

Two profound developments, how-
ever, may now be coming together to
give prevention its big moment. The
first of these is the growing recogni-
tion, in the words of the World Onco-
logy Forum (worldoncologyforum.org),

that current strategies for controlling
cancer are demonstrably not working.

New treatments — the fruits of
multibillion dollar research efforts —are
hugely complex, have limited efficacy
and come at a cost that renders them
unsustainable even in richer countries.
Middle- and low-income countries
trying to get to grips with the disastrous
rise in cancer among their citizens are
focusing hard on prevention. It is no
surprise that China leads the world in
population-based prevention studies;
with more than three million new can-
cer cases every year, focusing resources
on treatment rather than prevention
simply isn’t an option.

The second development is the
emergence of a more holistic, systemic
understanding of the nature of cancer,
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where the focus is less on the mutated
cancer cell itself and more on the role
played by the body’s own physiological
processes in turning normal cells into
cancer cells and enabling those can-
cer cells to thrive and spread.
Explorations of the role of the tu-
mour “micro-environment” in tumour
formation and growth are expanding
into a new and fascinating field that is

Our immune response, inflammatory
response, and angiogenic response
(building new blood vessels) are all
under the spotlight, together with a
range of hormones that are related to
nutrition.

Step by step, researchers are star-
ting to reveal the mechanisms behind
associations that have long been
documented at an epidemiological

“They are strengthening the evidence base

for strategies that aim to prevent, suppress or

reverse the carcinogenic process”

examining the role played by our mi-
crobiota — the trillions of microbes,
bacteria and fungi that live inside us.

level, linking cancer risk with diet,
exercise, and obesity. In doing so,
they are strengthening the evidence-

base for strategies aimed at interve-
ning to prevent, suppress or reverse
the carcinogenic process.

Prevent the preventable

This exciting time of joining dots and
fitting together puzzle pieces formed
the context of the third meeting of the
World Oncology Forum, which took
place in Milan in October 2015, under
the title Prevent the Preventable.

For the European School of Onco-
logy, who convene the Forum, it was a
return to their philosophical roots.

ESO’s founder, the surgeon Um-
berto Veronesi, best known for pio-
neering breast conserving surgery and
adjuvant chemotherapy, was an early

January / February 2016 | Cancerworld 1 3



Cutting Edge

The microbiota: a potential target for prevention?
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Trillions of bacteria that line the surfaces of our body are involved in promoting or
suppressing the carcinogenic process through their role in regulating inflammation

and our innate adaptive immune response
Image courtesy of Giorgio Trinchieri

advocate of developing preventive
therapies to avoid the aggressive treat-
ments that are needed for established
cancers.

ESO has long been supportive of
the efforts of people like Sporn in the
US and Andrea DeCensi, a self-styled
‘heretical oncologist’ in Genova, ltaly,
who has pioneered a methodology for
trialling “repurposed” drugs in a pre-
ventive setting.

It was satisfying for ESO, there-
fore, to host a Forum that positioned
this traditionally marginal field of
preventive therapies at the centre of
a discussion involving leaders in the
field of cancer epidemiology on the
one hand and biology on the other.

As with the previous World On-
cology Forums, this was not an aca-
demic exercise. It was about coming
up with recommendations on the role
prevention, including medical preven-
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tion, should play within wider policies
and strategies for tackling the rising
tide of cancer.

What’s new?

Giorgio Trinchieri, head of the US
National Cancer Institute’s Cancer and
Inflammation Program, presented what
could come to be seen as an “ah-ha!”
moment in expanding our understan-
ding of the link between diet, lifestyle,
environment and cancer risk.

Meet the commensal microbiota.
These are the bacteria, fungi and viruses
that live in our body all the time and
don't do damage, Trinchieri explains.
They are on all the surfaces of our body
that communicate with the outside en-
vironment: the skin, respiratory tract,
gastrointestinal tract, urogenital tract.
They are most abundant in the gastro-

intestinal tract, particularly the colon.

These vast colonies comprise up to
five times more micro-organisms than
we have cells in our bodies, and include
1000-2000 different species. They can
be highly responsive to changes in diet,
environment and other lifestyle factors,
and it turns out that they play a very im-
portant role in regulating or modulating
numerous physiological functions.

Some of these functions, notably the
inflammatory and innate adaptive im-
mune response, play a key role in de-
termining whether or not a cancerous
mutation will go on to proliferate, thrive
and metastasise. The really big surprise
is that this regulatory role is not confi-
ned to the locations where these micro-
organisms live: “If you have an inflam-
matory viral infection in your lung, the
immunity in the lung will not be effec-
tive unless you have the presence of gut
microbiota,” says Trinchieri.

The extent of the role of the micro-
biota in cancer has been convincingly
demonstrated in a number of ways.
With the first tumour oncogene, the
rous sarcoma virus, it was shown that if
you inject a virus into an adult bird you
will get a tumour at the site of the infec-
tion or other parts of the body where it
induces inflammation. But if you inject
it into a germ-free embryo, you don't get
any tumour. Even if the cells where it
was injected show a transformed phe-
notype, they won't grow in the embryo
without the right microenvironment,
Trinchieri says.

“Tt could be the microbiota [acting
directly] or it could also be that you
need inflammation damage for the vi-
rus to induce a tumour, and the micro-
biota clearly plays a role in that. If it is
sterile nothing happens. The virus puts
the oncogenes in the cells but the cells
don’t grow.”

Inducing a highly aggressive tumour
into germ-free mice, by injecting muta-
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ted KRAS cells and knocking out their
p53 tumour suppressor gene shows a
similar result, he adds — virtually no tu-
mour growth.

This is not to say that the mutated
cell itself is irrelevant, Trinchieri stres-
ses, but it does show the importance of
the microenvironment, and the poten-
tial for intervening in the processes that
regulate it.

“There’s no doubt a tumour is a ge-
netic alteration of normal cells and a lot
of money has been spent understanding
the oncogene, the tumour suppressor
gene, genotyping of tumours to find
the different mutations. But a muta-
ted cell would never be able to grow
and metastasise if the seed doesn't find
the right soil, the right tissue, and right
micro-environment,  particularly  the
right level of inflammation and innate
adaptive immune response in the micro-
environment that would allow this mu-
tated cell to grow and form a tumour.”

Piecing the picture together

Inflammation and immune
response
What we are learning about the role of
the microbiota throws new light on an
existing body of knowledge about the
role inflammation and the adaptive im-
mune system play in carcinogenesis and
tumour development, some of which da-
tes back to the earliest days of medicine.
As Trinchieri points out, similari-
ties between cancer and inflamma-
tion were noted by the Greek physi-
cian, Claudius Galenus, almost 2000
years ago. Virchow, the “father of
modern pathology”, suggested in 1863
that cancers may grow at the sites of
chronic inflammation. And twenty
years ago Harold Dvorak, now Profes-
sor of Pathology at Harvard, observed
that inflammation and cancer share

some basic developmental mecha-
nisms (angiogenesis) and cells (lym-
phocytes, macrophages, and mast
cells), and that tumours act like
“wounds that do not heal”.

The key here is the word “chronic”.
One of the lessons learnt in the painful
and rocky road to developing the first
effective immunotherapies is that there
are two types of inflammatory responses.

Acute inflammation induces a strong
active immune response, which can be
harnessed to fight cancer. Chronic in-
flammation, by contrast, induces a diffe-
rent response, which actually promotes
tumour growth, suppresses the immune
response and favours metastasis.

the Nutritional Intervention Trial. This
was a Chinese population-based study,
initiated in 1985, which looked at the
impact of a range of vitamin and mine-
ral supplements on rates of oesophageal
and other upper gastrointestinal can-
cers, which are a particular problem in
China.

You-Lin Qiao, head of the Depart-
ment of Cancer Epidemiology at
China’s National Cancer Centre, pre-
sented some of the key findings, which
included a 23% reversal rate of atypical
oesophageal dysplasia, and a reduc-
tion in oesophageal and gastric can-
cers of 13% and 21% respectively. He
also talked about the evidence being

“It suggests a likely involvement of the

microbiota, which in turn opens up possible

new strategies for prevention”

This explains the reduction in many
types of cancer seen in people who have
taken low-dose aspirin, which acts in
part as an anti-inflammatory, over a pe-
riod of many years.

It also suggests a likely involvement
of the microbiota, and its role regulating
inflammatory and immune responses, in
the mechanisms linking certain diets,
environments and lifestyles with a rai-
sed risk of cancer. This in turn opens up
possible new strategies for prevention.

We can alter some of these fac-
tors with diet and lifestyle changes or
become more sophisticated in directly
altering and affecting certain microbio-
ta species, says Trinchieri.

The cancer detectives of Linxian

The first strong evidence that nutritional
interventions can not only significantly
reduce the risk of developing and dying
of cancer, but can actually reverse pre-
cancerous lesions, was generated by

generated by numerous subsequent and
ongoing population-based trials, where
China continues to lead the world.

Many findings are not directly trans-
ferable to other parts of the world — evi-
dence from countries where a full range
of fresh food is always available suggests
that it is a healthy balanced diet rather
than dietary supplements that make the
difference.

But some is of relevance, such as the
importance of getting the diet right at a
young age. The Chinese data will con-
tribute to a broader picture in the con-
text of findings generated in populations
with different environments, lifestyles
and genetics.

More important, perhaps, has been
the proof of principle of this approach
to cancer prevention. The meticulous
epidemiological research that provided
the scientific rationale for the Nutri-
tional Intervention Trial started back
in 1959, when China was among the
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Preventive cancer medicine in action. A doctor talks to villagers about their participation
in a trial for preventive interventions that have shown impressive results in reducing high
rates of oesophageal and other cancers in some areas of China

poorest countries in the world. Immor-
talised in the 1972 BBC documentary,
‘The Cancer Detectives of Linxian’, this
low-tech approach, which drew on tradi-
tional Chinese medicine and focused on
changing behaviours, is to this day held
up as a template for cancer control, by
the WHO among others.

‘Meet-in-the-middle’ studies

Relying on population-based epidemio-
logy to inform preventive strategies does,
however, have its limits, as Paolo Vineis,
Chair of Environmental Epidemiology
at Imperial College, London, pointed
out.

Vineis plays a leading role in the
500,000 strong European Prospective
Investigation into Cancer and Nutri-
tion (EPIC) study, which over the past
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decade has generated data indicating,
for instance, that fibre and fish in the
diet are protective against cancer risk,
while red and processed meat signifi-
cantly raise the risk.

He came to the Prevention Forum
directly from participating in the expert

Vineis says that the problem with obser-
vational epidemiology is the difficulty in
singling out different risk factors, which
occur in patterns. “Disentangling single
risk factors from others is not always
straightforward.”

Vineis and his group at Imperial Col-
lege are trying to pinpoint mechanisms
that could give biological plausibility to
the epidemiological findings and provide
markers that could be used in preven-
tion trials.

They call this “meet in the middle”
studies, because they are looking for
biological markers that are associated
with both the disease and with particu-
lar dietary exposure.

“We did a small study using meta-
bolomics. We looked at breast cancer
and colon cancer in EPIC Italy, and
we found eight metabolomic signals, or
‘features’, associated with colon cancer.
Out of those signals associated with co-
lon cancer, four were associated with
dietary fibre. These were statistically
significant after correction for multiple
comparisons.

“One of these indicates a possible
link with gut microbial fermentation of
plant phenolics in the colon, so there is
some biological plausibility there.”

This points the finger at the compo-
sition of the colonic microbiota, which
would fit in with other evidence on co-
lon cancer, including studies showing

“We found eight metabolomic ‘features’

associated with colon cancer; four of these

were also associated with dietary fibre”

meeting of the International Agency
for Research on Cancer that evaluated
processed red meat as carcinogenic to
humans (Group 1), and unprocessed
red meat as “probably” carcinogenic

(Group 2A).

that two families of bacteria commonly
found in the colon — bacteroides and
clostridium — increase the incidence
and growth rate of colonic tumours in-
duced in animals.

This opens possibilities for preventive
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strategies that intervene directly, rather
than through diet, to modify the micro-
biota, as Trichieri is suggesting.

A surprising role for nutritionally
related hormones

Rising obesity rates are one of the big
drivers of the escalating rate of cancer.
Understanding the “bit in the middle”
that links weight with cancer, with a
view to learning how to lower the risk, is
a challenge that Michael Pollak, Direc-
tor of the Division of Cancer Prevention
at McGill University, in Montreal, has
made his own.

Speaking at the prevention forum, he
talked about a surprising picture that is
emerging, which implicates nutritionally
related hormones — insulin, insulin-like
growth factors, and many more — as the
link.

“The more food you eat the bigger
your insulin secretion, and cells are in-
formed that it's OK to use energy for
proliferation and growth or storage,”
Pollak explains.

He makes a link back to Thomas
Beatson, the pioneering British doctor
who made the connection between the
ovaries and breast cancer, at the end of
the nineteenth century. “The dietary en-
ergy supply influences some tumours by
influencing the hormonal environment
rather than the energy available to the
tumour. The effect of macronutrient
intake on cancer biology is just another
context of hormonal dependency of neo-
plastic cells,” he says.

This has important implications for
prevention, because it means that, es-
sential though it is to eat moderately and
exercise, this may not always be enough,
and there may be other ways to inter-
vene directly on this group of hormones,
using diabetes as a model.

Experiments on mice show that pros-
tate cancer grows faster when they are
fed on a junk food’ diet. However, if you

then induce type 1 diabetes, the growth
rates slows. “The glucose is very high,
but insulin is low. It's not the glucose
they need. It’s the insulin,” says Pollak.

He is interested in the antidiabetic
drug metformin as a potential preven-
tive agent for people at high risk of
insulin-related cancers. The safety and
side-effect profile of metformin is well
known, and use of the drug has been
linked with a very significant reduction
in cancer incidence in a major observa-
tional cohort study (Diabetes Care 2009,
32:1620-25).

Pollak accepts the study may be
flawed and needs confirmation; howev-
er, he argues that there is a strong ratio-
nale for such a preventive effect. “Met-
formin acts on mitochondria to inhibit
energy production. It gets to the liver
and the liver cells feel energy stressed
and keep the glucose for themselves.
Glucose levels fall, so insulin levels fall,
and insulin dependent cancers could

then be hit, provided the magnitude of
decline is sufficiently large.”

Change the strategy

The principle of preventive therapies is
now widely accepted — and approved
by the FDA — specifically for hormonal
therapies in people at high-risk of breast
cancer. The strong consensus at the fo-
rum was that extending this principle to
other agents and other cancers is now a
strategic imperative.

The evidence for the impact of as-
pirin, for instance, in reducing the risk
of colon cancer through its anti-inflam-
matory effect, is undeniable (Ann On-
col 2015, 26:47-57), and demands ur-
gent research to define who will benefit
and the optimum dose and duration of
treatment.

More generally, there is now a com-
pelling case for paying more attention

More than 1 in every 20 cancers diagnosed in women in 2012 were attributable to being
obese or overweight. Promoting healthier lifestyles is essential, but can we also find a
‘statin’ equivalent to protect those most at risk?
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The World
Oncology
Forum

The Prevent the Preventable
forum was the third gathering

of the World Oncology Forum
(worldoncologyforum.org), which
is convened by the European
School of Oncology, in conjunc-
tion with The Lancet.

The first World Oncology Fo-
rum — a gathering of 100 interna-
tional experts and journalists held
in 2012 — was called to evaluate
progress in the so-called “War
on Cancer”. It called for a major
change in strategy and launched
the 10-point Stop Cancer Now!
Appeal, aimed at governments,
policy makers and leaders of the
cancer community, which was
published on World Cancer Day
2013 in The Lancet and leading
newspapers across the world,
inluding Le Monde, El Pais, the
International Herald Tribune, the
Neue Ziircher Zeitung and La
Repubblica.

Tackling cancer is also being
flagged up as a key international
policy issue by The Economist,
which has launched a series of
conferences on the topic, starting
in Boston last September, then
London in October, with a third
set for March 2016 in Singapore.
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to denying precancerous lesions the en-
vironment they need to become cancer-
ous and to thrive and spread.

The NCI's Giorgio Trinchieri, put it
this way. “When we look at cancer in the
organism, it is like an invasive plant that
grows in the wood and destroys the wood.
We need to decide how to deal with that.
The traditional way — the medicine bat-
tlefield strategy — is to go out with very
strong weapons. We destroy the tumour,
the pathogens, but we also destroy the
body by doing that.”

The ideal, he argues, would be to see
medicine more in terms of managing the
environment. “We need to look at the
habitat, the tumour, the microenviron-
ment, the whole organism, and use pre-
vention if we can, and the very targeted

all that we can offer her is bilateral pro-
phylactic mastectomy, with the extra bo-
nus of an oophorectomy? What is criti-
cally needed right now in the total effort
to prevent cancer,” he argues, “is the de-
velopment and eventual clinical testing
of new, safe, and effective chemopreven-
tive drugs. Big Pharma is not interested
in such an approach, and woefully little
is being done in this area.”

This is hardly surprising coming from
Sporn, who has been arguing this line for
most of his career. What has changed is
that his views are now finding support
among some leading pioneers in cancer
genomics, including Bert Vogelstein, Di-
rector of the Ludwig Cancer Research
Centre at Johns Hopkins, who is equally
vocal in calling for a change in strategy.

“The traditional way is the battlefield strategy.

The ideal would be to see medicine as

managing the environment”

removal of the invasive species, and re-
store and promote the native species,
thus re-establishing the homeostatic
ecology of the healthy organism.”

While public health prevention mea-
sures will be essential to managing this
environment — promoting healthier life-
styles, reducing exposure to carcinogens,
e.g. through vaccination programmes
against cancer causing viruses — preven-
tive medical interventions could also
play a vital role.

“By itself, a better lifestyle is not suf-
ficient to solve the cancer problem; if the
genetic burden is high enough, carcino-
genesis results in invasive cancer, de-
spite living an optimal lifestyle,” argues
Michael Sporn, and he points to the ex-
ample of BRCA mutation carriers.

“What good is it for a young woman to
know that she has a BRCA mutation if

In a high-profile piece in Science ma-
gazine (2013, vol 339, pp 1546-58),
Vogelstein argues that, “The focus on
curing advanced cancers might have
been reasonable 50 years ago, when the
molecular pathogenesis of cancers was
mysterious and when chemotherapeutic
agents against advanced cancers were
showing promise. But this mindset is no
longer acceptable.”

The experts gathered at the third
World Oncology Forum, agree. They will
be launching an appeal calling on policy
makers and opinion leaders to provide
leadership and resources to promote
the development and implementation of
new evidence-based strategies aimed at
cancer prevention, risk assessment/early
detection and early intervention, and tai-
lored to specific communities, cancers
and populations.
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Profile

Fedro Peccatori:
teaching the world to care

First he was a pupil, then he joined the faculty. Now Fedro Peccatori has taken
charge of ESO’s entire educational programme, and he knows exactly where he

wants to take it.

CE here is no difference be-
I tween my work at the hos-

pital and my work at the

European School of Oncology. In both
cases it's about finding the best way to
treat patients.” This is how Fedro Pec-
catori, an expert in women’s cancers
and fertility preservation at Milan’s
European Institute of Oncology, inter-
prets his new role as ESO’s Scientific
Director, which he started this January.

His appointment puts him in
charge of developing and directing the
educational activities of the School,
to further its mission of contributing
through education to reducing the
number of cancer deaths, and ensur-
ing early diagnosis, optimal treatment
and holistic patient care.

His mandate is to focus on the
unique strengths of ESO’s style of
teaching and to give special attention
to covering topics and reaching young

2 January/ February 2016 | Cancerworld

oncologists that hold no interest for
other — predominantly commercial —
training providers.

For Peccatori it is a welcome new
challenge, but it also marks an im-
portant generational milestone for the
School itself. His only two predeces-
sors — Alberto Costa, and before him
Umberto Veronesi — were both found-
ing members of ESO. Peccatori is the
product of its schooling.

A unique contribution

He takes charge at a time when ESO is
no longer the sole provider of specialist
oncology training in Europe, as it was
when he was starting out. However,
he is clear that there is nothing to ri-
val the unique contribution the School
continues to make. ESO is special, he
says, because of its vocation, summed

Daniela Ovadia

up in its motto ‘learning to care’, which
puts patients at the centre. “We are
not interested in simply teaching tech-
niques, or in explaining what cancer is
and how to treat it.”

Caring for patients has been an im-
portant driver for Peccatori throughout
his career. But it was his love of re-
search that first motivated him to spe-
cialise in gynaecological oncology after
completing his medical degree at the
University of Milan. “I spent my first
year at the hospital without getting out
of the lab: T barely saw a patient! T was
working on the immunology of gynae-
cological tumours, particularly on ovar-
ian cancer — a research area that is now
very current, but was really pioneering
at the time.”

Pathology held a particular fascina-
tion for Peccatori. “In my view, it was
the best way to understand the roots of
disease. Twenty-five years ago, cancer
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— and particularly women’s cancers —
were in need of basic research.”

After one year on the lab benches,
he returned to the wards: “I really en-
joyed taking care of people and inter-
acting with the patients, but my first
interest in research never vanished,”
he recalls. “I think that a good doctor
needs to do both. Now we call it ‘trans-
lational research’, but in the '80s there
was no name for it.”

Peccatori completed his speciali-
sation at the San Gerardo Hospital
in Monza, north of Milan, and it was
here that he was given a tip that was
to change the course of his career.
Costantino Mangioni, the professor
he was working with, had strong con-
nections with the Oncology Institute
of Southern Switzerland, in Bellin-
zona, and advised Peccatori to spend
a month there learning how to set up
and conduct phase | and phase II tri-
als, which were not being conducted
anywhere in ltaly at that time.

Staying in practice.
Peccatori is
combining his new
responsibilities as
Scientific Director of
the European School
of Oncology with
continuing to work
part time in a clinical
and research capacity
at the European
Institute of Oncology
in Milan

By chance, the Institute’s director,
Franco Cavalli, was looking for some-
one to provide temporary cover for one
of his assistants, who had been called
up for army duty. “T was just married
and had no salary from Italy, because

recalls. “Tt was a great school, which
strongly influenced the way I looked at
the practice of medicine.”

It also taught him some hard
truths about the nature of scientific
progress. Invited to give a lecture on

“I was used to implementing decisions taken

by my mentor, but here we were all expected

to take responsibility”

the doctors in training weren't paid at
the time, so I was really happy to find a
job!” he recalls with a smile.

In the end, he stayed at the Institute
for almost two years, taking care of all
kinds of cancer patients, in a working
environment that was radically differ-
ent from the one he had grown up with
in Italy. “I was used to implementing
decisions taken by my mentor, but here
we were all expected to take responsi-
bility for the care of the patients,” he

ovarian cancer, right at the start of his
internship, Peccatori gave an enthusi-
astic account of the great results be-
ing obtained with cisplatin. “I called
this therapeutic novelty ‘the paradigm
of success’,” he recalls. Later that day,
he was called on to care for a wom-
an who was dying of a drug-resistant
ovarian cancer. ‘I realised that an al-
most unbridgeable gap separates what
we call a ‘great achievement’ in our
peer-reviewed journals from what is a
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small improvement from the point of
view of patients.”

Gender-specific oncology

On completing his PhD in gynaeco-
logical oncology Peccatori moved to
Amsterdam’s  Vrije Universiteit, to
pursue his research interests at the
Department of Anatomical Pathology.
Focusing initially on cervical cancer,
and on a model for a vaccine, he lat-
er moved on to researching the full
spectrum of women’s cancers. “This
is the root of my interest in what we
call today ‘gender-specific oncology’.”

With the establishment of Milan’s
European Institute of Oncology in
1994, he grasped the opportunity to
return to Italy, and has remained there
ever since. In his current role as direc-
tor of the Fertility and Procreation in
Cancer unit, he works with women
with all kinds of cancers who want to
preserve their chances of having chil-
dren after treatment.

He also works with women who
are diagnosed while pregnant, which,
as he says, is a “very traumatic issue”
that occurs in around 1 in every 1000
pregnancies. “Until a few years ago,
the choice was often between saving
the mother or the child. Now we can
save both,” he says.

Doing the best for these patients
requires the sort of expert multidisci-
plinary team they have at the Europe-
an Institute, with a deep understand-
ing of the effects of hormones on the
tumour and on the development of

the foetus, as well as the impact of
chemotherapy side-effects. But much
of this expertise is delivered remotely,
as advice to doctors in hospitals clos-
er to the woman'’s home.

“We act as consultants for our col-
leagues working in other hospitals, to
help them take the best decision on
delicate issues such as the ideal ges-
tational age to induce the delivery so
as to be able to start treatments that
are still potentially toxic for the foe-
tus, such as trastuzumab or radiation
therapy.” For the chemotherapy dur-
ing pregnancy itself, his team decided,
after long debate, that a cancer centre
is not the best place for either mother
or child, “so our patients are referred
to outside maternity hospitals.”

The right setting

Finding the right setting for deliver-
ing care is an issue that preoccupies
Peccatori beyond the specific situation
of pregnant women. He argues that
women’s cancers should be treated at
specialist centres.

“Breast cancer and gynaecological
cancers often have the same molecu-
lar basis. Even other kinds of cancer
can be responsive to hormones when
they occur in women, so you have to
look at your patient as a complex and
interrelated system,” he argues. “On
the other hand, every woman with
cancer has to face the same, very prac-
tical, problems: how to deal with fam-
ily and work, with children, and with
husbands who are not always ready to

“T think women’s cancers should be treated all

in the same place, with a multidisciplinary team

that can tackle every aspect of the disease”
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face such a difficult moment in their
life as a couple. That's why I think that
women'’s cancers should be treated all
in the same place, with a multidiscipli-
nary team that is able to tackle every
aspect of the disease in a specific way.”

A new challenge

Peccatori is leaving none of this behind
as he takes up his new role as ESO’s
Scientific Director. Like his two pre-
decessors, he will continue his clinical
practice alongside his work directing
the School’s educational activities.

It’s a lot for one person to take on.
But then Peccatori is used to hard
work and juggling home and work
commitments. His typical day starts at
6.30 am, he bikes to work and returns
home again in time to have supper
with his wife and five children at 7.30
in the evening. “The lack of time for
family life is probably my main regret,”
he says.

In some ways he sees his appoint-
ment as simply an extension of a rela-
tionship with ESO that stretches back
decades, first in his capacity as a stu-
dent and later as part of the faculty.
“ESO has been part of my professional
life since the beginning of my career.
I could say that it was part of my
personal life too, as T spent my hon-
eymoon in Amsterdam because there
was an ESO masterclass in gynaeco-
logical oncology.”

The arrangement, he adds, worked
well for everyone, as the young couple
had no money at the time. “I went to
the masterclass while my wife visited
the city, then we spent some more
days together at the end of course.
We stayed at a very romantic location
fronting onto the canals!”

His early experiences with ESO had
both a European and an Italian flavour:
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“I remember the courses on breast can-
cer at Orta San Giulio, a small island in
the middle of the Orta Lake, in North-
ern Italy. They were the best master-
classes for a young oncologist, and a
truly new opportunity for attendants.
We met people from all over Europe
and beyond, and also the most impor-
tant key opinion leaders in the field,
building networks that are really useful
for our professional life until now.”

Today, the training opportunities
for young oncologists are more wide-
spread, and Peccatori will be focusing
ESO’s activities where they can have
the greatest impact, particularly on as-
pects of oncology that are essential for
patient care, but do not interest other
education providers.

“There are areas where, without
ESO, there would be no continuing
education for oncologists. It's not only
a matter of income level or of organi-
sation, but also economic interests.
We can offer training in how to treat
diseases that no pharmaceutical com-
pany would be interested in, because
there are no drugs involved. I would
say that pharmaceutical industries are
our only real competitor in the educa-
tional programme, but they naturally
focus on cancers that can be treated
with their products, and in the same
way in every country.”

ESO masterclasses, by contrast,
are carefully tailored to fit the region
where they take place. “It’s true that
there is always a ‘best way’ to treat a
cancer, but not every region has the
same healthcare organisation or can
afford the same treatments. We have
to deal with these issues, which is why
half the faculty at our events is always
composed of local experts.”

It's also why in recent years the
School has increasingly taken a lead
on the global policy agenda, through
initiatives such as the World Oncology

“Peccatori will be focusing on aspects of

oncology that are essential for patient care but

do not interest other education providers”

Forum, a series of policy conferences
involving global experts, which Pecca-
tori is particularly proud of. “We need
a global cancer plan to fight the dis-
ease, especially now that we have tools
like the HPV vaccine, which could re-
ally bridge the gap between richer and
poorer countries,” he says.
“Prevention is very important, but
we can also treat cancer patients and
save lives with highly accessible low-
cost drugs,” says Peccatori, pointing
to studies that indicate that global
deaths from breast cancer could be

dramatically reduced if every country
had access to 80% of the drugs on the
WHO'’s essential medicines list. “The
same could be done for some paediat-
ric cancers, like acute lymphoblastic
leukaemia, which can be treated with
a couple of very old drugs and better
organisation of the health system,” he
adds.

Promoting this low-cost, very in-
ternational approach to cancer treat-
ment will be an important focus for
Peccatori as he takes over as Scientific
Director. “We can have a strong impact
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“We target the young generation of oncologists.

We can shape their views on what cancer is and

what are the priorities”

on healthcare systems even if we are
not directly involved at a policy level,
because we target the young genera-
tion of oncologists and even medical
students. We can shape their views on
what cancer is, how we should deal
with it and what are the priorities.”
As he points out, this international
perspective is nothing new for ESO

— he was involved 20 years ago in the
School’s Latin American programme.
What has changed is the potential for
delivering training at a global level, so
upgrading ESO’s capacity to operate
in the new virtual environment will be
essential, he believes.

The School has made a good start,
he says, with its e-grandrounds — the

fortnightly webcasts it delivers live,
accessible to participants the world
over, who can ask questions and inter-
act with the presenter in real time.

“But we need to improve online ac-
cess to all our courses to allow more
people to participate even when they
cannot attend the workshop in per-
son,” he says, adding that it is now
possible to follow an online course on
a smart phone “even in the most re-
mote area of Africa.” That is the sort
of reach ESO should now be seeking
to achieve, he argues, “as is fitting in
a globalised world.”

Meet the staff

Nobody can work alone.
Like his predecessors,
Fedro Peccatori relies on a
team of people who ensure
that the European School
of Oncology can maintain
the quality of its education
and expand the involve-
ment of oncologists across
Europe and beyond.

“ESO has a very dedicated
staff. Tt would be impos-
sible to achieve the stan-
dards we do without their
help,” he says. “I'm really
happy to have them with
me. I'm not leaving my job
as a doctor and researcher,
so | will need their support
and professionalism.”

From back to front, left to right: Dolores Knupfer - Eastern Europe and Balkan Region Programme and Lymphoma Programme
and Events, Laura Richetti - Events, Gabriele Maggini - Communications, Luis Carvalho - Latin/American Programme, Fedro
Peccatori - Scientific Director, Alberto Costa - CEO and Cancer World Editor.
Marina Fregonese - Rare Cancers programme, Corinne Hall - Editorial and Media Office and Clinical Training Centres Fellowship
Programme, Lorena Camarini - Administration, Francesca Marangoni - Breast Cancer Programme, e-ESO, WOF and Events,
Chatrina Melcher - Chief Operating Officer, Elena Fiore - Events, Alexandra Zampetti - Certificate of Competence in Breast

Cancer and Events.

Not present: Daniela Mengato - SPCC, Eurasia Programme, Arab Countries Programme and Events, Paolo Gatti - Administration,
Rita De Martini - Prostate Cancer Programme and Events.
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Unleashing the potential
of prevention

The revised European Cancer Code, launched last October, gives clear and

concise information on what people can do to lower their own cancer risk. But
until policy makers - and doctors - take prevention more seriously, millions of
lives will continue to be lost unnecessarily.

nowledge is power. And knowl-
Kedge about what to do to lower

the risk of developing cancer
has the power to save lives. Accord-
ing to the International Agency for
Research on Cancer, at least half of
the world’s cancers are preventable on
current knowledge alone. And IARC’s
new European Code Against Cancer
(published as a centre insert in this
issue of Cancer World) takes the evi-

dence about the exposures, agents and
behaviours that definitely cause cancer
and turns it into advice for the general
public. It is a brief guide to what you
can do to genuinely reduce your risk of
getting cancer.

This 4th edition of the code, first
published in 1987, was launched in
October 2014 following two years of
research analysis by scientists and can-
cer specialists with backing from the

EU Health Programme. Its 12 points
of simple advice focus on group 1 car-
cinogens — influences we know cause
cancer — and those that people are
most commonly exposed to. So smok-
ing, diet, exercise, alcohol and expo-
sure to sun feature most prominently,
alongside advice on breastfeeding, vac-
cination and screening,.

The highly publicised risk from
processed meat is significantly not
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included: IARC has classed processed
meat as a group 1 carcinogen, but the
extent of its effect on mortality is still
unclear.

“The Code is aimed at the ordinary
European citizen wondering what they
can do to reduce their cancer risk,” says
Chris Wild, IARC’s Director. “People
are faced with all sorts of information
about cancer prevention on the inter-
net and we hope the Code will stand
out as an authoritative summary, with
the science behind it.”

If people take the advice, the effect
on cancer incidence could be spectacu-
lar. Research in 2011, conducted by Max
Parkin from the Wolfson Institute of Pre-
ventive Medicine in London, found that

for prevention to become a priority, it
still fails to attract national funding or
prominence. Detailed research into
cancer research funding by Richard
Sullivan from King’s Health Partners in
London found that just 2-9% of public
cancer budgets is spent on prevention
in Europe, the USA and Canada. This
compares with 25-45% on causes and
mechanisms and 20-25% on treatment.

The only serious option

Sullivan has commented that preven-
tion “remains the only serious option
for managing the long-term socio-
economic impact of cancer,” but it is
threatened by lack of funding, lack of

“If we can reduce the flow of new cases, that

may help in having sustainable cancer services

in the next decades”

tobacco, diet, alcohol and body weight
together accounted for 34% of cancers
in the UK in 2010; and that 45% of
cancers in men and 40% of cancers in
women could have been prevented if 14
known lifestyle and environmental risk
factors had been acted on.

The potential impact of effective
prevention strategies on the public
purse as well as cancer mortality has
also been well documented. In its
2014 report on the economics of can-
cer prevention and control, the Un-
ion for International Cancer Control
(UICC) pointed out that implement-
ing appropriate strategies for preven-
tion and early detection and treatment
could save between 2.4 and 3.7 million
lives a year. Investing just $11.4 billion
in core prevention strategies in low and
middle income countries could save
$100 billion in cancer treatment costs.

But despite regular calls from IARC
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international co-operation and lack of
understanding of human behaviour —
the science of prevention.

“It’s clear there is an under-finan-
cing of research into prevention at the
moment,” says Chris Wild. “That’s pre-
senting us with a problem. We need
an integrated approach to cancer con-
trol that balances the emphasis on the
exciting new personalised treatments
with efforts to prevent the disease in
the first place — or detect it very early.”

“Costs are spiraling because the so-
phisticated treatments are increasingly
expensive. If we can reduce the num-
ber of people developing cancer then
the money available to treat those who
do develop the disease should be grea-
ter — it's a simple law really. If we can
turn off the tap, or reduce the flow of
new cases, that may help us in having
sustainable cancer services in the next
two or three decades.”

Last year a paper was published in
the European Journal of Cancer which
indicated how wasteful over-investing
in new treatment modalities might
be. Belgian epidemiologist Philippe
Autier analysed different age cohorts
in WHO mortality statistics to provide
projections of the future incidence of
cutaneous malignant melanoma. He
demonstrated that — regardless of what
happens in screening or treatment over
the coming decades — death from skin
cancer in light-skinned populations is
likely to become an increasingly rare
event. Melanoma, he suggests, will be-
come limited to older age groups, and
fade away after 2040.

The reason? In the 1970s, increasing
knowledge about the carcinogenic ef-
fects of ultraviolet radiation caused pa-
rents to start protecting their children
from the sun — reducing the likelihood
of cancer in adulthood. The preventive
effect starting from childhood had not
previously been anticipated.

His analysis contrasts with other
reports emphasising a current incre-
ase in melanoma incidence, which
has fuelled the drive to develop new
treatments. Immunotherapies such
as ipilimumab and pembrolizumab,
and BRAF inhibitors like vemurafenib
and dabrafenib, have been hitting the
headlines, and dominating conversa-
tions at cancer conferences for years.
But their development has been enor-
mously expensive, and cost—benefit
analyses have raised questions about
whether they give value for money: a
course of ipilimumab costs $150,000,
for a median progression-free survival
of 2.9 months.

The Autier paper demonstrates the
continuing narrative of how, if a longer
view is taken, prevention brings drama-
tic effects.

This story was told most famously
by epidemiologists Richard Doll and
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Richard Peto, who provided compel-
ling evidence of falling mortality re-
lated to smoking cessation. In 2004
they showed how male smokers born
between 1910 and 1930 lost on ave-
rage 10 years of life, but stopping
smoking at 40 bought them nine more
years of life, and stopping smoking at
30 bought them nearly the full ten.

In practical terms, the health expe-
rience of Finland has vividly demon-
strated the effectiveness of population-
based prevention strategies. In the
1970s, the country led the world in
heart disease rates, and the sparsely
populated region of North Karelia be-
came the testing ground for a massive
raft of community-based interventions
— blitzing the population with positi-
ve incentives to give up smoking, eat
more healthily, become more active.

Competitions between communities
to produce the most tobacco quitters or
healthy eating outlets were complemen-
ted by changes to national legislation
— banning cigarette advertising, provi-
ding incentives to farmers to produce
fruit, vegetables and low-fat produce.
Between 1972 and 1997 the number of
men under 65 from North Karelia dying
from heart disease dropped by 73% and
from lung cancer by around 70%.

So why aren’'t such initiatives oc-
curring on a wider scale? According to
Chris Wild, the problem is partly that
people’s personal experience of cancer
means cure has an emotional pull that
prevention doesn’t — and this carries
through to charities, funding bodies
and governments. However, no-one is
suggesting that cure isn't a priority too.

“Of course it's important to treat
patients,” says Finnish epidemiologist
Pekka Puska, now the Director Gene-
ral of the National Institute for Health
and Welfare in Finland, and the man
who spearheaded the North Karelia
project between 1972 and 1977. “But

health service
costs, overwhel-
mingly on clinical
treatment, are be-
coming a very dif-
ficult issue even
for rich country
governments.

These expensi-
ve treatments deal
with consequen-
ces and not cause.
Based on what we
already know, can-
cer is to a large extent preventable, and
there’s no doubt that prevention is the
most effective way to control the cancer
epidemic.”

-

Investing in behaviour
change

Puska, who was the WHO's director of
health promotion between 2001 and
2003, believes that action needs to be
taken on two levels to make effective
cancer prevention a reality. First, in the
face of increasingly confusing media
health messages, people need exposure
to accessible and reliable information
about what action they can take to pre-
vent cancer. That is why he is behind
the European Code — he was a member

A succesry.

Melanoma rates
are dropping fast
among people who
used suncream in
childhood &

are linked to primary healthcare activi-
ties in the field, for example, measuring
and advising people on their individual
risk. This isn't something for doctors
alone, but other professions too.

“It's also about making the healthy
choice the easy one. That involves look-
ing at social support. If everyone else
smokes or serves certain food, that has
a big impact, which is why the empha-
sis has to be on environmental changes,
community changes, national policies
on alcohol and tobacco and so on.”

What if international cancer funding
priorities changed, and more money
was diverted into prevention? Where
would it be best spent? Undoubtedly,
some should be spent on research, says
Puska.

“Information initiatives are very important

if they are linked to primary healthcare

activities in the field”

of the scientific committee that helped
compile its evidence base.

The second level, he acknowledges,
is more tricky: it revolves around con-
verting knowledge about risk factors
into behaviour change. “Information
alone does not help,” he says. “Informa-
tion initiatives are very important if they

“There are certain cancers where we
know too little about cause and further
research is needed. We also need more
research on the effectiveness of cer-
tain intervention methods. But when
you examine complex prevention work
like comprehensive health promotion
activities or legislation, the fact is that
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you never get clean proof of effective-
ness. The potential impact is great but
the strength of evidence is always a bit
shaky. So you need studies but you also
need to learn simply by doing.”

There is already a sufficiently clear
and strong evidence base to know what
to do, according to Robert West, Profes-
sor of Health Psychology at University
College London, and a leading resear-
cher on smoking behaviours.

Research recently carried out by his
department found that the public thin-
ks that around 10-15% of the cancer
spend should go on prevention. The
actual UK figure is around 1-3%. West
believes that if 10-15% was indeed
spent on prevention, then cancer rates
would go down at an unprecedented
level.

“TIf T were to quantify that, T would
say you would at least double the rate
of decline,” he says. “When you consi-
der that behaviour accounts for roughly
40% of cancer deaths, then you don't
have to make a huge amount of pro-
gress on the behavioural front to really
eat into that. Obviously there are some
quick wins, like smoking cessation and
bowel cancer screening.”
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He has a clear four-
point plan for how
the extra money
could be used.
First, invest in
prevention research:
“an integrated pro-
gramme of interven-
tion and evaluation
as a virtuous spi-
ral”. Second, fund
government action
on price, availabil-
ity and marketing of
tobacco and other

products linked
with cancer.
“For  example,

some countries need funding to help
them develop legislation around taxa-
tion, smoke-free policies and so on. Un-
fortunately, that does require resources
because the countries don't have the ex-
pertise to draft the legislation and they
are fighting an industry that has unlimi-
ted amounts of money to try and prevent
it happening.”

Third, fund mass marketing campai-
gns and advertising to promote healthy

Code Against Cancer is only part of a
complex picture. “It needs to go toge-
ther with the right legislation on expo-
sures such as air pollution which the
individual has no control over,” says
Chris Wild. “Taxation on cigarettes and
the legislation around tobacco have illu-
strated just how important policy is to
reducing exposure.”

But if the war against cancer is to
move into fruitful fields of prevention,
it's going to take more than lobbying po-
liticians and funders to achieve. Cancer
clinicians too have an important role —a
role they may currently be overlooking
as they focus on the here and now of
s