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he history of medicine has often been

reduced to hagiography — a celebration of

past events lacking critical scrutiny. The
contemporary history of oncology, with its ‘break-
throughs’ and ‘disruptive’ innovations, has like-
wise been exposed to such ‘Whiggish” approaches,
which assume that history follows a path of inevi-
table progression and improvement. Historians
have long rejected this cheerleader role, but we are
nonetheless reliant on the goodwill of busy clinical
researchers to grant us lengthy and often repeated
interviews and to provide us with other relevant
material. So it’s fair enough that prospective infor-
mants occasionally ask us the question: “what’s in
it for me?”

Let us provide two possible answers.

A number of experts have expressed con-
cerns about the ‘cycle of hype’ and ‘promotional
enthusiasm’ surrounding precision medicine, and
the premature adoption of genomic techniques.
A thorough social and historical analysis of the
dynamics of clinical research provides a much-
needed, realistic basis for exploring these issues.
It is not enough to enact a few rules designed to
prevent unwarranted claims, as bioethicists tend
to do. We need to understand the forces and
undercurrents that create such potential prob-
lems, and this is precisely the kind of analytical
work we pursue.

The same can be said, more broadly, of the
major transformations that have affected clinical
cancer research in the last two decades. Clini-
cal trials can no longer be reduced to mere test-
ing machines, but qualify as clinical experimental
systems, i.e. devices for learning about the patho-
genesis of cancer — a fact that undermines the tra-
ditional distinction between research and care. As

a precondition for a meaningful discussion of the
social and political aspects of these transforma-
tions, we need to develop a clear understanding
of the situation, and this cannot be done without
empirical, conceptually informed clarifications of
the evolving nature of clinical research practices.

Having studied the development of clinical
oncology from World War II to the present, we
noticed that our work was becoming increasingly
complex as we approached the new century. Drug
companies, which used to play a relatively minor
role vis-a-vis academic research in oncology, are
now major players, and their involvement has
become more closely entwined with their com-
mercial strategies, and thus more opaque.

The speed of change has accelerated. While in
the past we could interview members of an insti-
tution or research team and be fairly confident
that we had a relatively durable overview of their
research programme, these days a single lab can
regularly undergo major conceptual and techno-
logical changes within a three- to five-year period.

The research landscape is fragmenting. In
the past, a few major organisations (such as the
EORTC in Europe and the US National Cancer
Institute) covered a great deal of the clinical can-
cer research terrain. Nowadays, a growing number
of hybrid, public—private consortia, initiatives, and
networks occupy the field, complicating the task
of providing a coherent, comprehensive overview
of the domain.

In our different ways, oncologists, histori-
ans, and social scientists share these problems,
which is another reason for engaging in produc-
tive dialogue.

To comment on or share this Editorial, go to bit.ly/cw80-editorial
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Ending the isolation
A guide to developing national
rare cancer networks

ean Reference Networks can only work if member states designate and
develop their own accredited specialist centres that can network across borders.
Simon Crompton talks to some of the policy makers, clinicians and patient
advocates who are making it happen.
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‘ ‘ on't speak about things
you know nothing about.”
Medical oncologist Lisa

Licitra remembers the message be-
ing constantly driven home to her by
teachers at school. Yet throughout her
career she, like other cancer clini-
cians, has been faced with having to
do exactly that.

“Patients with rare cancers want
precise answers to their questions
after diagnosis,” she says. “But what
do you do if you're uncertain of the
data on a cancer, and you're not sure
of the best way forward? Maybe you
shouldn’t even convey your uncer-
tainty to the patient. Sometimes the
uncertainty is so high that it’s best to
just treat in the most appropriate way
you can. But in your heart you know
there is nothing there supporting your
decision.”

Licitra today is one of Italy’s fore-
most authorities on head and neck
cancers, Director of head and neck
medical oncology at the Istituto Nazi-
onale Tumori, Milan, and Associate
professor of medical oncology at the
University of Milan. But she freely
acknowledges that even she has been
left uncertain by untypical tumours.
It's hard, she says, for doctors who
are supposed to be experts to say that
they don't know. Yet patients deserve
answers.

This is not an uncommon experi-
ence. There are more than 300 rare
cancers which — as rare cancer cam-
paigning organisations  continually
point out — adds up to them not being
very rare at all. Together, rare cancers
account for 22% of all cancer cases
diagnosed.

Diligent clinicians respond with
a frenzy of activity: squeezing more
information ~ from  pathologists,
entering into long discussions at multi-
disciplinary meetings and scouring
PubMed, reports, books and the World

Health Organization classification for
clues and information. “This is all very
time-consuming,” says Licitra. “And
then, at the end, you still don’t know
if what you're doing is the best course.
And the uncertainty for patients
remains.”

Text books and diligence are not
the answer. Building knowledge
and expertise requires opportunities
to pool the experiences of similar
patients with rare cancers, compare
thoughts on best practice, develop
research projects together. This can’t
happen in one centre, or often even in
one country.

“The value of
networking at
European level
depends on strong
national networks
that are still largely
non-existent”

EU policy makers have recognised
that this is an area where crossbor-
der collaboration can play an impor-
tant role. In March this year they
launched their flagship European
Reference Networks (ERNs) — with
one specifically covering rare solid
adult tumours, called EURACAN. In
addition, there are ERNs for paediat-
ric cancers, genetic tumour risk syn-
dromes and haematological diseases
including cancers.

The move has been welcomed
by the rare cancer community. But
as the policy rolls out, it is becom-
ing increasingly clear that the value
of networking at European level
depends on strong national networks

that are still largely non-existent.

This is a concern of the Joint Action
on Rare Cancers (JARC) — a collabo-
ration for EU stakeholders and policy
makers to set a European agenda to
improve diagnostics and care for peo-
ple with rare cancers.

“We have to make sure that the
ERNs are a network of networks,”
argues Paolo Casali, co-ordinator of
JARC, whose partners include min-
istries of health, cancer control pro-
grammes, universities, public health
institutions, cancer registries, onco-
logical institutes, patients’ associa-
tions and other professional societies.

“Things can’t happen on a Euro-
pean level unless they're happening at
a national level. The European Com-
mission is very much in agreement
with this. And then the issue is that
to have national networks, you need
national governments and regions to
be very much involved and motivated
across the EU. This is a difficulty.”

Rare cancers patient advocate
Kathy Oliver agrees that if people
with rare cancers across Europe are
to receive timely diagnosis and appro-
priate treatment, then pan-European
aspirations in themselves are not
enough. Infrastructure also needs to
grow within each individual country.

“Certainly the arrival of the Euro-
pean Reference Networks demon-
strates that there is a will throughout
Europe, which is very heartening from
the patient perspective,” says Oliver,
who is Chair of the International Brain
Tumour Alliance and a founding mem-
ber of Rare Cancers Europe. “But it’s
not just a matter of deciding some-
thing, and then it will be done.

“You need the resources to create
proper durable links between exist-
ing centres of expertise. You need
good solid cancer plans that include
guidelines on treatment, care and sup-
port of people with rare cancers. You

Winter 2017 /2018 | Cancerworld 5



Cover Story

Improving services to
improve survival
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rare cancers common cancers

Five-year survival for rare can-
cers is 47% compared with 65%
for more common cancers, re-
flecting deficiencies in early and
correct diagnosis and effective
treatment. This burden looks set
to grow as the increasing frag-
mentation of ‘common’ cancers
into molecular subgroups will
effectively increase the numbers
of rare cancers.

need multidisciplinary teams and you
need quality research and standards.
These things have to be achieved on
a national level with solid and sustain-
able foundations.”

So how do you build standards of
diagnosis and care nationally? JARC
representatives are now looking at
what lessons can be learnt from the
progress some countries are making
in defining expert centres, ensuring
access to expertise for all patients with
rare cancers, and establishing clini-
cian buy-in to a system of referral.

Establishing national
consensus on expertise

Josep Maria Borras, professor
of public health at the University
of Barcelona and a JARC advisor,
believes that progress in establishing
networks of expert reference centres
for rare cancers in Spain provides
hope that other countries can do the

6  Winter2017/2018 | Cancerworld

same. Spain has a regionally organised
health system but, after an initiative
to identify reference centres of exper-
tise in several regions, the country has
now established national networks for
sarcoma and childhood cancers.

It wasn’t always a simple process.
“The problem is that sometimes hos-
pitals self-declare as reference cen-
tres without any kind of evidence,” he
says. “What you need to establish are
requirements for the minimum num-
ber of patients receiving treatment for
a particular cancer annually, a dem-
onstration that outcomes are good, a
research commitment.”

“You need solid
cancer plans with
guidelines on
treatment, care and
support of people
with rare cancers”

With rare cancers, these require-
ments pose special problems. “How
do you demonstrate that results are
good, when typically the number of
rare cancers receiving treatment in
one hospital is very low? That makes
evaluation, and finding differences
in outcome, very difficult.” The solu-
tion in Spain, says Borras, has been to
make the big hospitals the reference
centres, and encourage smaller hospi-
tals to refer to them.

But this in turn can present
human challenges. “How do you con-
vince hospitals with smaller numbers
of patients to send to bigger hospi-
tals? There is a level of recognition
that others can do the job better than
you, but at the same time, there is an
issue of ... let’s say self-esteem. There

are human emotions involved.”

The solution, he says, is establish-
ing a clear national consensus on the
criteria for what constitutes a centre
of expertise for particular rare can-
cers. And this won't work unless it is
agreed by all parties: clinical experts,
representatives of scientific societies,
patient representatives, health service
managers, politicians.

Borras acknowledges that the cri-
teria established will — at least at first
— be to some extent arbitrary. The
required number of sarcoma cases
treated annually, for example, was set
at 60 — but current evidence provides
very little consensus about the correct
thresholds. Nonetheless, a national
accreditation and audit process is now
underway in Spain, co-ordinated by
the Ministry of Health.

Any reference system for rare can-
cers, says Borras, is bound to have
shortcomings. The important thing
is to have a national will, driven by
policy, and then put into practice by
achieving consensus between regions
and all the parties involved.

Achieving universal access
to expertise

If Spain demonstrates the impor-
tance of a top down approach to
Improving access to expert rare cancer
services, France has moved the con-
cept considerably further. A national
cancer control plan for 2009-13
required the certification of adult rare
cancer reference centres, and has
resulted in the establishment of 15
national clinical networks, recognised
by the Institut National du Cancer
(INCa). Each national network is
comprised of national reference cen-
tres and regional or interregional cen-
tres of competence.

These networks were initially
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approved through a process of self-
assessment and independent external
assessment, using quantitative and
quality indicators to assess whether
stated missions had been achieved.

“The important thing
is a national will,
driven by policy

and put into practice
by achieving
consensus ”’

The result is not simply a network
of national expert centres. The aim
is to ensure that every single rare
cancer patient has access to opti-
mum care. So within each network,
every new case is discussed at a vir-
tual national expert multidisciplinary
tumour board, held using Webex
online meeting tools. And each net-
work has a national database that is
providing new clues to the best treat-
ment, which can be tested in trials.

The French network for thymic
(thymus gland) tumours, for example,
consists of two co-ordinating cen-
tres — Hospices Civils de Lyon and
Institut Gustave Roussy, Paris — and
12 regional centres. Representatives
from all the centres gather at a web-
based tumour board twice a monthly,
bringing together national expertise in
surgery, medical oncology, radiation
oncology, radiology and pathology, to
discuss each new diagnosis, and each
patient who requires a new treatment
strategy. It works to French guidelines
adapted from the 2015 ESMO clini-
cal guidelines for thymic cancers.

“We have a systematic pathologi-
cal review of all cases,” says Nicolas
Girard, senior attending physician in

A network for rare adult cancers
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The European Reference Network for rare adult solid cancers, EURACAN,
aims to pool the expertise of 67 accredited rare cancer centres across 18
countries, using them as the basis of an integrated network of information,
services and expertise covering the EU area.

It classifies rare adult cancers into 10 domains:

o Sarcoma of the soft tissue, bone and viscerae (Sarcoma)

o Rare neoplasm of the female genital organs and placentas (Rare GYN)

o Rare neoplasm of the male genital organs, and of the urinary tract (Rare

GU)

o o o o

Neuroendocrine tumours (NET)

Rare neoplasm of the digestive tract (Rare Gl)

Rare neoplasm of endocrine organs (Endocrine)

Rare neoplasm of the head and neck: salivary gland tumours,

nasopharyngeal cancer, nasal and sinonasal cancers, middle ear (Rare

H&N)

o Rare neoplasm of the thorax: thymoma, mediastinum and pleura (Rare

Thoracic)

o Rare neoplasm of the skin and eye melanoma (Rare Skin/Eye melanoma)
o Rare neoplasm of the brain, spinal cords (Rare Brain)

The European Commission wants European Reference Networks to reach all
EU countries within five years, providing a referral system to ensure at least
75% of patients are treated in an accredited centre. It is seeking to improve
patient survival, produce communication tools in all languages for patients
and physicians, and develop multinational databases and tumour banks.
For more information see bit.ly/EURACAN

the thoracic oncology service of the
Hospices Civils de Lyon. “We have
found a 7% rate of major discrepan-
cies between the initial diagnosis and
the final diagnosis after pathological
review. This will be an error in the
stage or tumour type that modifies
management for the patient.”

The benefit goes beyond accurate
diagnosis. “Because we use the guide-
lines, and because of the way we anal-
yse patient history and situation, we
now have management that is more

consistent from patient to patient.
Surgeons from the network have
clearly progressed — there’s a lot of dis-
cussion at the boards about surgical
technique and optimal approach.”

And because the networks provide
access to larger numbers of patients,
oncologists can finally target rare can-
cer patients for trials. Each network
has an associated database — there
are 2,000 patients in the new thymic
tumour database.

“It’s a tool for sending patients for

Winter 2017 /2018 | Cancerworld 7
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Action taken by expert groups putting together criteria
for reference centres, treatment guidelines and some
basic quality indicators for networks can drive national
and international development.

This is what happened in neuroendocrine tumours.

Martyn Caplin, professor of gastroenterology and
neuroendocrine tumours at the Royal Free Hospital in
London, was involved in a European neuroendocrine
tumour group instigated in the mid-1990s by Kjell
Oberg from Sweden, Michelle Mignon from France and
Bertram Widenmann from Germany. In 2000, when he
realised there was “nothing in the UK for neuroendocrine
tumours,” he started a UK neuroendocrine specialist
group and a linked patient support group.

This led to the identification of expert specialists and
centres in the UK, and the publication of UK guidelines

Clinician-driven network development: the ENET experience

for the management of neuroendocrine tumours in
2004. The interest generated within such ‘enthusiast’
specialist groupings provided momentum to found a
European Neuroendocrine Tumor Society (ENETS) in
2004. In turn ENETS developed a system of auditing
centres of excellence throughout Europe. Today, there
are 37 centres of excellence in Europe, eight of them in
the UK (www.enets.org/coe_map.html).

“It’s a robust system of approval,” says Caplin, “looking
at standard operating procedures, care pathways,
pathology procedures, and adherence to ENET standards
of care and guidelines.” Centralised frameworks are
needed, he adds, if only to ensure that rare cancers
move up the priority list throughout a health service.
“Otherwise you are relying on the goodwill of one or two
people to take it on.”

clinical trials in Paris or Lyon,” says
Girard. “We are in the process of pub-
lishing many data from this prospec-
tive database, on radiotherapy, chemo-
therapy, pathological review and so on.
The database is really useful for long-
term follow-up. We started in 2012, so
now we have a five-year follow-up for
the first patients. It will be an incred-
ible tool for better understanding of
recurrences.”

The benefits are not just for thymic
cancers. Bertrand Baujat, a head and
neck cancer surgeon at Hopital Tenon,
Paris, says that it is now unusual for
any French doctor not to refer head
and neck cancers to the national net-
work, at least for advice or pathology
review. There are 5,000 head and neck
cancer patients on their database, so
more information on which to assess
treatments and prognosis.

8  Winter 2017 /2018 | Cancerworld

“For example, in salivary gland
cancer there’s been no consensus on
whether we should remove the nodes
or not. Now we can provide recom-
mendations based on our database.
We know that in this kind of cancer
we had ten people with node metas-
tasis, and now we recommend doing
the node dissection in the neck sec-
tion systematically. This makes a dif-
ference to the patient.”

For lIsabelle Ray-Coquard, gyn-
aecological cancer specialist at the
Centre Léon Bérard, Lyon, the
beauty of the French networks has
been that patients don’t always have
to be physically referred to an expert
centre, sometimes hundreds of
miles away. “If they can be managed
at regional level it's clearly helpful
for the patient and the physician in
charge,” she says.

Is France a template?

Is the French system replicable in
other countries? Certainly, say those
involved, but it needs top-down com-
mitment, manifested in a national can-
cer plan backed by law and funding.

“None of this would have been
possible without a national initiative
to start it,” says Bertrand Baujat. “We
needed the money so that we could
set up the infrastructure.” Around
€1 million was allocated over four
years to establish a national network
for head and neck cancers. It paid
for setting up co-ordination systems,
a database, clinical research tech-
nicians and other set-up costs. It
receives annual government funding
of €190,000.

[sabelle Ray-Coquard says that set-
ting up the infrastructure required for
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Patient-driven policy and guidelines development:

the sarcoma experience

European patient organisations for rare cancers can play a
significant role in setting quality standards and templates
for policy development. Last year, Sarcoma Patients
EuroNet (SPAEN) - an international network of sarcoma,
GIST and desmoid patient advocacy groups - launched
a set of recommendations for service development,
providing a clear statement on what sarcoma treatment
and services should look like.

It includes pathways and recommendations for diagnosis,
primary treatment and advanced disease, and is available
at bit.ly/SPAENpathway

According to Markus Wartenberg, co-author of the paper
and SPAEN Chair, the paper is already informing the
certification of sarcoma centres in Germany - and will
help guide their practice once established. SPAEN will be
collecting information from its members on the extent
to which it is influencing service development in other
countries too.

“l think this is our way forward,” he says. “To produce
service recommendations, guidelines and also position

papers with recommendations on certain issues in
treatment. This could be part of a collaboration process
on a national level between patient organisations and
experts.”

This February, SPAEN also launched a Sarcoma Policy
Checklist, drafted by an expert group to help policymakers
close the gap in access to high-quality information and
care for sarcoma patients across Europe. It describes five
key areas where policy makers should focus their efforts
to have the most impact on care for sarcoma patients:
designated and accredited centres

greater professional training

a multidisciplinary approach

incentives for research and innovation

rapid access to effective treatment.
Thedocumentalso provides examples fromsix countries
to show the extent to which these recommendations
have been implemented. The document is available
in English, Spanish, Italian, French and German at
bit.ly/SPAENpolicychecklist

O 0O 0O o0

these kinds of rare cancer networks is
not as expensive as people imagine.
“I think it is feasible,” she says. “We
work with around €200,000 a year for
gynaecological cancers, so that we can
organise at national level. If you look
at what misdiagnosis and unnecessary
treatments cost, it is clearly more than
organising a national network.”

But Baujat, who is involved with
JARC and represents the French
head and neck cancer network in
EURACAN, is concerned that lack
of funds will hold back the creation of
a Europe-wide rare cancer network.
And if other countries cannot repli-
cate the kinds of national networks of
expertise seen in France, then “har-

monising standards” across Europe

will actually mean an extra burden

placed on one or two expert centres.
“It’s true that, in France, we are

“It is unusual for
any French doctor
not to refer head
and neck cancers to
the national network
at least for advice or
pathology review”

a few years ahead of other countries
because of our national plan,” he says.
“And there are other countries, like
Italy and the Netherlands, which are
being quite active on a regional level.
But there are countries where there is
nothing for rare cancers. So harmon-
ising quality of care across Europe is
such a big project. I'm worried that
for countries like France, EURACAN
will mean double work. Developing
things at a national level is a good
place to start. But there’s no money in
EURACAN to support this.”

This is a worry too for Martyn Cap-
lin, founder and Vice Chair of the
European  Neuroendocrine  Tumor
Society, ENETS, which has set up a

Winter 2017 /2018 | Cancerworld 9
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system of auditing centres of excel-
lence throughout Europe (see box p 8).
“Theres no ERN funding that
comes to individual hospitals, so no-
one is sure what the next stages are.
We have to take things forward in
terms of meeting the ERN criteria for
standards of care, teaching, access to
multidisciplinary teams and so on.”
He worries particularly about
patients in countries with less sophis-
ticated and more fragmented health
services. “First of all, a lot of patients
will still be getting a delayed or wrong
diagnosis. Then, they will be referred
to their local oncologist, who may not
be aware of where to refer for special-
Ist treatment — or may not even want
to refer them on. Part of the process
needs to be for governments to state
that it’s in the best interest of patients
that they are sent to identified centres.
But there are geographic issues related
to that — patients separated from their
families, travel costs. There are a lot of
practical issues to be sorted.”

A bottom-up approach

A way forward for some countries
might be that forged in the field of
sarcoma in Germany where, despite
a fragmented health system, patients
have linked with clinicians to provide
a national momentum for change (see
box p 9). Faced with problems of incor-
rect diagnosis, lack of authoritative
information about experts in sarcoma,
and centres self-declaring themselves
as “expert’, the patient organisation
Das Lebenshaus e.V. linked with the
German Cancer Society and medical
experts to establish a certification sys-
tem for sarcoma centres.

The system is currently built on
meeting organisational criteria such as
number of patients treated and use of
multidisciplinary teams. As with other

10 Winter 2017 /2018 | Cancerworld

new certification systems for rare
cancer units, independently moni-
tored quality indicators are, as yet, a
pipe dream. “But this is the aim,” says
Markus Wartenberg, Senior Manager
of Das Lebenshaus e.V, which sup-
ports patients with GIST, sarcomas
and kidney cancer.

“The certification system is the first
step to identifying 2025 centres in
Germany that are able and willing to
move forward in the field of sarcoma.”
The next step, he says, will be to cre-
ate a real force for change by formally
bringing sarcoma patients and expert
clinicians together in a single Ger-
man Sarcoma Foundation. “This is
a very valuable development to raise
awareness. Building common power
between patients and experts is the
way to build an infrastructure and
move forward.”

Service improvements in rare can-
cers can be achieved from the bottom
up, rather than the top down, he says.
“It’s a question of whether or not you
want to put your energy into a national
battlefield to convince politicians that
they need to do more for rare cancers.
We decided to build from the bottom
up, and try and make sarcomas some-
thing like a lighthouse for the rest of
the rare cancer community to follow.”

National responses to
the EU lead

Despite the lack of funding to help
countries develop their own reference
centres and networks, Paolo Casali
points out that European Reference
Networks are having a positive effect
on services in individual countries, by
the mere fact of their existence.

“What I've come to realise is that
the main meaning of these European
mechanisms is national, rather than
international,” he says. “The ERNs are

already forcing national governments
to do something in their countries.
For example, the process of selecting
centres to join the ERNs was the first
time some governments took political
responsibility for explicitly endorsing
centres for rare cancers.”

“It was the first time
some governments
took responsibility
for endorsing centres
for rare cancers”

This was the case in Italy where,
as a result of government and regions
selecting rare cancer centres for the
ERN, they are now discussing the
possibility of establishing a formal
rare cancer network. This follows
many years of efforts by Casali and
his colleagues in the clinician-led Ital-
ian Rare Cancer Network to connect
centres, but without a formal accredi-
tation system.

“We hope the selection process for
our national network will mimic to
some extent what is happening for the
ERNSs,” says Casali, “so it is as if the
European action is giving rise to a vir-
tual cycle of improvement nationally.”

Finally, he says, he sees the pros-
pect of services for rare cancers
improving at national and European
level. “I didn'’t expect it, because | saw
some countries slowing down the pro-
cess through bureaucracy and so on.
But once you've started a process at
European level, involving all the rare
diseases communities on finding a
framework, then the process is very
difficult to slow down.”

To comment on or share this article, go to bit.ly/
cw80-rare-cancers


http://cancerworld.net/cover-story/ending-the-isolation-a-guide-to-developing-national-rare-cancers-networks
http://cancerworld.net/cover-story/ending-the-isolation-a-guide-to-developing-national-rare-cancers-networks

MERRCK
RS ONE FOR

- RObYN

Bowel capcer, Gladstone, Australia




Cutting Edge

anltl |-

mleltla|s |t laltil|c

=

© Maddalena Carrai

pPreventiv e

adjuvanc|\?7)

metabolic

affordable

modifier|]?

radiafsniiriisr@

misra-snudra-nmemcﬂ?

Lmmune

S ysibem

anallogluels

Building the clinical evidence
on metformin and cancer

Population studies, mouse models, and mechanistic studies all show that metformin,
a cheap well-tolerated diabetes drug, impacts in some way on how some cancers
develop and progress. Anna Wagstaff talks to clinicians and researchers building
the evidence on what it can deliver in the clinic.

began reporting an unusually

low rate of cancer among their
patients who were treated with
metformin.

What happened next seemed to
follow a ‘false-dawn’ pattern that
has become all too familiar in the
history of cancer research. A series
of epidemiological studies came out
showing large effect sizes, some
showing cancer rates more than
halved in metformin users — results
that wiser heads cautioned were
simply “too good to be true”. But
then attempts to back up the find-

In the early 2000s diabetologists
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ings with lab studies confounded
the sceptics: whether used against
cancer cells in petri dishes or against
tumours in mice models, metformin
did indeed inhibit cancer growth.
“That was the golden period,”
says Michael Pollak, whose lab at
the McGill translational research
centre in Montreal, Quebec, was
one of those tasked with carrying
out the research. “It appeared that
we had independent evidence from
population studies and lab studies
that projected that metformin had
a bright future in treating cancer,
at least in diabetics and even in

patients without diabetes.”

As the excitement rose, so did the
number of studies. But then uncer-
tainty began to creep in. Research
done to confirm the early epidemio-
logical reports found no evidence, or
conflicting evidence, of a protective
effect. And while the findings of the
lab studies were found to be robust,
questions emerged about dosing
levels: was the anticancer activity
occurring at drug levels higher than
those that are — or ever could be —
achieved in humans?

In 2015, hotly awaited results
from one of the few robust ran-
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domised controlled trials of metfor-
min, used in patients with advanced
pancreatic  cancer, showed no
impact on survival (Lancet Oncol
2015, 16:839-847). The golden
period was over.

Metformin is special

The discovery of new anticancer
agents is always welcome, but in the
case of metformin, there were addi-
tional reasons for excitement. The
drug is off patent, simple to manu-
facture and therefore cheap, so global
access would not be a problem. lIts
side effects are known from decades of
use by people with diabetes, and they
are well-tolerated. Indeed some ‘side-
effects’ — if that is the right term in the
context of cancer treatment — may be
positively beneficial. This is because
the drug is active against metabolic
syndrome, which is associated with
chronic conditions such as diabetes,
obesity, atherosclerosis and cardiovas-
cular disease. This aspect takes on par-
ticular importance when seen in the
context of the changing diets and life-
styles, and consequential rising rates
of obesity and metabolic syndrome,
that are thought to be a factor in the
current global cancer epidemic.

All of that may be irrelevant to
oncology if the drug does not actually
work against cancer in humans. Yet
the way that metformin performs in
restricting cancer cell proliferation in
preclinical tests cannot be ignored.

Metformin seems to work at a
whole organism level principally
by lowering the insulin levels. This
could be relevant for the subset of
cancers that are growth-stimulated
by insulin. But it also works directly
on the tumour, by modifying the
characteristic energy metabolism of
cancer cells in a way that Pollak says

is “very, very interesting” — not least
because energy metabolism is one of
the characteristics that distinguishes
cancerous from normal cells, and is
important in sustaining their ability to
survive and proliferate.

In short, despite the disappointing
results of the pancreatic cancer trial,
the mechanisms and potential clini-
cal benefit of this drug deserve to be
explored further. As Pollak says, “Pan-
creatic cancer is a pretty hard nut to
crack. That doesn't mean there is no
area where it may be of some use. But
the best case scenario — that metfor-
min will be effective against a wide
range of cancers — is unlikely to be
achieved... The overarching message
is that we are now into the subtleties.”

He suggests that there could be a
rationale for conducting trials that
focus on areas like the colon and the
liver (including prevention of liver
metastases), because metformin is
known to accumulate in higher levels
in these organs — indeed it has already
been shown to decrease polyp growth
in a phase Il trial of people who
had undergone polypectomy (Lancet
Omncol 2016, 17:475-83). Focusing
metformin trials more generally on
cancer types associated with meta-
bolic syndrome and obesity could also
make sense, says Pollak.

Would an adjuvant trial
make sense?

Ruth Langley, a medical oncolo-
gist and programme leader at the UK
Medical Research Council clinical
trials unit, spends much of her time
amassing and analysing different
types of evidence to assess whether it
is strong enough to justify running a
clinical trial.

She is the key instigator behind the
Add-Aspirin trial, which is following

up evidence from clinical, preclinical
and mechanistic studies to try to get
a clear answer on whether taking low-
dose aspirin as an adjuvant therapy
can lower the risk of recurrence in
people treated for a range of common
cancers.

Most recently, she and her team
have been examining the evidence
around metformin, to assess whether
there is sufficient evidence — and
enough support among clinicians and
funders — to think about trialling the
drug in a similar, adjuvant, setting.

Their ‘homework’ included carrying
out a meta-analysis of research report-
ing cancer outcomes for individual
tumour types in metformin users com-
pared with non-users — focusing on
the results for patients with early-stage
cancers (Ann Oncol 2016, 27:2184—
95). The findings come with all the
usual caveats about observational
studies, with some additional ones —
not least that the metformin users will
all have been suffering from diabetes,
which could affect cancer outcomes
independently of the metformin.

The results do nonetheless add
to the total body of evidence avail-
able. They indicate that, taken in an
adjuvant setting by patients treated
for early-stage colorectal cancer, met-
formin appears to be associated with
significantly better recurrence-free,
overall and cancer-specific survival.
Significant or borderline significant
benefit for all three measures was also
seen among patients treated for early
prostate cancer, particularly those
treated with radiotherapy, though there
was a lot of heterogeneity between
studies (see figure overleaf).

No significant benefits were seen in
either urothelial or breast cancer. The
latter finding may temper expectations
around the outcomes of the MA.32
Canadian Cancer Trials Group phase
I randomised trial of metformin vs
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Could metformin work as an adjuvant?

Colorectal cancer

Prostate cancer

A meta-analysis of studies comparing outcomes between metformin users
and non-metformin users for cancers treated curatively at an early stage
found that, in colorectal cancer (above left), metformin use was associated
with longer recurrence free survival, overall survival and cancer-specific sur-
vival. For men with early-stage prostate cancer, metformin was also associ-
ated with significant, or borderline significant, benefits in all three outcomes,
but there was significant heterogeneity between the studies (above right).
The data also suggest that prostate cancer patients treated with radical radi-
otherapy may benefit more from metformin. In breast and urothelial cancer,

no significant benefits were identified.

Source. C Coyle et al (2016) Ann Oncol 27:2184-95. Republished under a Creative Commons licence

placebo in early-stage breast cancer,
which is one of the few robust trials
of metformin in an adjuvant setting,
and is due to report sometime in 2020.
Langley is keen to emphasise that epi-
demiological studies are often not con-
firmed in clinical trials.

The MRC clinical trials unit has
not taken any decision yet on whether
or not to try to launch a trial of metfor-
min in an adjuvant setting, but Lang-
ley, with her experience of the aspirin
story, believes there may be some good
arguments for doing so.

“One of the things T feel about
these potential repurposed agents is
that we know, because most of them
are used every day — metformin for
diabetes, aspirin for heart disease —

14 Winter 2017 /2018 | Cancerworld

that they don't make a large amount
of tumour disappear. But it is plausible
that they affect the microenvironment
such that, if you have a very, very small
volume of cancer — right at the begin-
ning of a primary cancer or one or two
cells from a metastasis — they change
the microenvironment such that the
growth isn't established.”

This seems to be what is happening
in the case of aspirin, Langley argues,
because the doses used in most of the
epidemiological studies supporting the
Add-Aspirin trial “suggest it is acting
on platelets, and the microenviron-
ment, not directly on the tumour.”

Another reason that could tip the
balance in favour of trialling metfor-
min as an adjuvant treatment is that

a large platform study is already up
and running. The Add-Aspirin trial has
been randomising patients treated for
early breast, colorectal, prostate, and
astro-oesophageal cancer to aspirin
(100mg or 300mg) or placebo for two
years now (bit.ly/AddAspirin-protocol).
If an additional metformin arm — or
arms — were to be run on the same trial
platform, in at least some of the same
cancers, this would be an efficient use
of resources.

This ‘smarter’ approach to con-
ducting clinical trials, using a single
platform to evaluate multiple primary
treatment hypotheses, was developed
by the Director of the MRC clinical
trials unit, Mahesh Parmar, and has
always been part of the strategic con-
cept behind the Add-Aspirin trial, says
Langley (Clin Trials 2017, 14:451-61).

“Despite calling the trial Add-
Aspirin, we always thought we might
evaluate other agents.” If they do add
further arms (metformin is only one of
a number of possibilities), theyll have
to change the name to ‘the Add trial or
the ‘Adjuvant trial' she says.

The fact that the Add-Aspirin trial
is now opening up in India could be
seen as a third argument in favour of
adding a metformin arm. Cancer pre-
vention, including secondary preven-
tion, needs to be a priority in countries
where expensive high-tech treatments
are accessible to only a privileged few.
Collaborating with the trials network
run by India’s recently established
National Cancer Grid (Indian ] Med
Paediatr Omncol 2014, 35:226-7), to
explore the value of cheap generics
like aspirin and metformin in that pop-
ulation, makes obvious sense in terms
of global cancer control.

None of which, Langley empha-
sises, rules out the possibility that
metformin could also be of interest in
other settings, including advanced dis-
ease. She mentions as an example the
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STAMPEDE trial — one of the great
success stories of the MRC clinical
trials unit’s ‘multi-arm, multistage’ trial
platforms, for patients with prostate
cancer who are starting on androgen
deprivation therapy. The trial com-
pares a single standard-of-care arm
against a rolling panel of exploratory
treatments added to standard of care,
and has recently started randomising
patients to added metformin.

Can metformin perform in
advanced prostate cancer?

Finding better solutions for men
with advanced prostate cancer has
become something of a speciality for
Silke Gillessen, who is co-lead of the
STAMPEDE metformin comparison.

Like Langley, Gillessen and all the
STAMPEDE triallists spend a lot of
time weighing up evidence to make
intelligent decisions about the most
likely options to move into large clini-
cal trials — and with some notable suc-
cesses. The metformin arm of STAM-
PEDE is the tenth arm to run against
a single continuously recruiting control
arm, in a trial that has already notched
up two important changes in the stan-
dard of care for men with advanced
prostate cancer, first with docetaxel
and more recently with abiraterone
(Eur Urology 2016, 70:906-8).

Gillessen believes that prostate
cancer is a likely place to see a benefit
from metformin, not least because it
reduces insulin levels, which could
be important for a number of reasons.
“Insulin has been shown to upregu-
late intracellular testosterone levels
and secreted androgens sufficient to
activate the androgen receptor — a
very important receptor in prostate
cancer,” says Gillesen, “It acts directly
on prostate cancer cells and can also
activate pathways involved in progres-

Mechanisms of anti-cancer action

Metformin affects multiple key processes
related to cell growth, proliferation, and sur-
vival. The drug’s effects on these processes
stem from both metabolic and intracellular-
signaling activity. First, metformin decreases
the amount of glucose produced by the liver
and reduces the bloodstream level and cel-
lular uptake of insulin. In turn, the reduced
insulin stimulation results in reduced activa-
tion of insulin receptors on cell membranes,

© Maddalena Carrai

triggering a cascade of intracellular molecular

effects, such as the downregulation of the Ras/Raf/MEK/ ERK and PI3K/AKT/
mMTOR signaling pathways. One or both of these pathways are often activated
in many types of cancer cells. In addition, metformin appears to upregulate
AMP-activated protein kinase, a key molecule in glucose and insulin regula-

tion and also an inhibitor of mTOR.

For further information see, for instance: | Pernicova & M Korbonits (2014) Metformin—mode of
action and clinical implications for diabetes and cancer. Nat Rev Endocrinol 10: 143-156

sion to castration resistance.”
Hyperinsulinaemia also causes acti-
vation of insulin-like growth factor
(IGF) signalling pathways, which has
been associated with prostate can-
cer progression in preclinical models,
she adds, while metformin has been
shown to block AMP kinase, which is
involved in a signalling pathway known
to be important for prostate cancer. “So
there is a lot of preclinical evidence to
suggest that metformin has anti-prolif-
erative effects in prostate cancer.”
These findings, she argues, are
backed up by the overall weight of
evidence from population studies,
including a relatively recent study of
almost 4,000 diabetic men who were
diagnosed with prostate cancer, which
found that “cumulative duration of
metformin treatment after prostate
cancer diagnosis was associated with
a significant decreased risk of prostate
cancer-specific and all-cause mortality
in a dose-dependent fashion,” (JCO
2013, 31:3069-75). Those findings,
says Gillessen, support the idea that

metformin can work in patients who
already have cancer, and not just in a
prevention or adjuvant setting.

Whether or not that anti-cancer
benefit shows up in the clinical
trial only time will tell. But even if it
doesn't, Gillessen believes that met-
formin could still improve both quality
and length of life for her patients. This
is because the androgen deprivation
therapy that is the standard of care is
believed to raise their risk of develop-
ing insulin resistance, high blood sugar
levels, obesity, and high cholesterol,
which may in turn raise their risk of
diabetes and cardiovascular disease.

So potentially metformin could do
“two really fantastic things,” says Gil-
lessen. “one is the anti-cancer effect,
and the other is mitigating the meta-
bolic effects of androgen deprivation
therapy.” Unlike the other STAM-
PEDE arms, the primary outcome
measure by which metformin will be
judged is all-cause survival, to cap-
ture both the anti-cancer effects and
the wider health benefits.

Winter 2017 /2018 | Cancerworld ] 5



Cutting Edge

Obesity, insulin resistance, metabolic syndrome and cancer incidence

A population-based study led by the International Agency for Cancer Research (Lancet Oncol 2015, 16:36-46) showed
that 3.6%, or almost 481,000, of all new cancer cases in 2012 were attributable to excess BMI (BMI=25kg/m?).
Cancers attributable to excess BMI accounted for 5.4% of all cancers in women - almost one third of which were post-

[ ORI

Estimate of the number of cancers (in thousands)

attributable to excess BMI in 2012
OAC - oesophageal cancer

Source: M Arnold et al. (2015) Lancet Oncol 16:36-46.

© 2015 World Health Organization. Published by
Elsevier. All rights reserved. Republished under a

menopausal breast cancer, with another one third cancers of the corpus
uteri.

Among men, cancers attributable to excess BMI accounted for almost 2%
of all cancers, with colon cancer accounting for a little under half (43%).
A review of the evidence on the links between insulin resistance, diabe-
tes and cancer (Curr Diab Rep 2013, 13:213-22) cited “multiple meta-
analyses and other large cohort studies published over the past year”,
supporting an association between the presence of insulin resistance
(type 2 diabetes and metabolic syndrome) and an increased incidence of
many types of cancer, including colorectal, hepatic, pancreatic, breast,
endometrial, and urinary tract malignancies.

Michael Pollak, who has led preclinical work exploring the impact of
metformin on cancer, argues that focusing metformin trials on cancer
types associated with metabolic syndrome and obesity could be a sensi-

Creative Commons licence

Not surprisingly perhaps, the trial
is proving a hit with patients, and Gil-
lessen is confident they will accrue
their target of 1,800 patients by the
end of 2019 — greatly helped by the
multi-arm, multi-stage design, “which
means we can open several arms and
lose fewer patients onto a control arm.”
She hopes to be able to report early
results by the end of 2024.

Is radiotherapy where met-
formin will prove its value?

Alan Dal Pra, assistant professor of
radiation oncology at the University
of Miami Miller School of Medicine,
shares  Gillessen’s enthusiasm for
learning more about what metformin
can do for men with prostate cancer.

His priority is to follow up intriguing
results from population and preclinical
studies that seem to indicate a particu-
lar benefit when the drug is used in
combination with radiotherapy.

He too mentions the 2013 JCO
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ble way to go in developing clinical evidence.

study of 4,000 diabetic men treated
for prostate cancer, which showed
an association between cumulative
dose of metformin and a significantly
decreased risk of dying of that cancer,
but points out that the decrease was a
lot higher among the one in four men
who had been treated with radiother-
apy. “For the radiotherapy cohort, there
was a 48% decrease in prostate-cancer
specific mortality,” says Dal Pra.
Those results form part of a body of
evidence that has convinced him and
colleagues at SAKK (Swiss Group for
Clinical Cancer Research) to launch
PROMET, a randomised phase II
trial that will look at the benefit (mea-
sured by time to progression) of adding
metformin to salvage radiotherapy for
patients whose PSA rate has started
to rise after radical prostatectomy. The
trial will be carried out in collabora-
tion with the GETUG group (Groupe
d’Etudes des Tumeurs Uro-Génitales).
A more recent study of 2,500
patients with local or locally advanced
disease treated with curative radiother-

apy (including diabetics on metformin,
diabetics not on metformin and non-
diabetics) showed that metformin was
associated with improved biochemi-
cal (PSA) control and decreased inci-
dence of castrate-resistant prostate
cancer, distant metastases and pros-
tate-specific cancer mortality (Eur
Urol 2013, 63:709-16).

These and other epidemiologi-
cal studies — with all the many cave-
ats — are backed up by evidence from
mechanistic studies, including one
conducted by Dal Pra and colleagues
in the Koritzinsky Lab in Toronto,
looking inter alia at the impact met-
formin has on cancer cell metabolism,
and potential therapeutic implications
(Clin Cancer Res 2013, 19:6741-50).

“We showed, in preclinical cells and
animal models, that metformin results
in tumour reoxygenation, leading to
increased radiotherapy response,” says
Dal Pra. The relationship between
hypoxia and resistance to radiotherapy
has been known about for many years,
he adds, but so far efforts to address
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the problem by increasing oxygen
delivery to the cells have not gained
significant clinical traction. Metfor-
min, by contrast, changes the way the
cells consume oxygen, and may be
more effective at combatting radio-
resistance, he suggests.

Interestingly, when the impact of
metformin on oxygen consumption
was assessed in vitro in a panel of
different cancer cells, says Dal Pra,
“while there was a significant dose-
and time-dependent decrease in oxy-
gen consumption in all cell lines, the
prostate cancer cell line showed the
biggest impact.”

We'll know more about what this
could mean for patients undergoing sal-
vage radiotherapy after prostatectomy
when the findings are reported from
Dal Pra’s SAKK 08/15-PROMET trial,
which has recently started recruiting.

He worries, however, that the
efforts of people like himself and his
trial colleagues to learn more about
exactly how and where metformin
could play its most effective role in
treating cancer may be hampered by
lack of co-ordination.

Who will take the lead?

Alan Dal Pra says he is aware of
more than 20 phase II trials currently
looking at metformin and radiotherapy,
including one in non-small-cell lung
cancer, and others in cervical can-
cer, brain tumours, rectal cancer (as
a neoadjuvant) and more. Searching
the terms cancer+metformin on clini-
caltrials.gov throws up 68 phase II or
phase 111 studies currently recruiting.

If this were a patentable new drug,
says Dal Pra, these trials would prob-
ably be part of a joined up strategy
designed to learn about what would be
the best way to prove its value in can-
cer. In the absence of such a joined up

strategy, he worries that unhelpful vari-
ations in doses, durations, patient pop-
ulations, endpoints and biomarkers
could limit what can be learned from
pooling data, and biological samples
will end up scattered around reposito-
ries with no common structure.

Dal Pra would love to see greater
collaboration in the collective effort
to gather the evidence for the clini-
cal use of metformin in oncology — it’s
something he says he discussed with
Michael Pollak when the idea of the
PROMET trial was conceived, but no
one has yet stepped up to take a lead.

As for Pollak, he doubts that many
more major metformin trials will be
embarked upon until the results of
some ongoing robust phase I trials
have reported, including the MAST
trial, looking at whether metformin can
delay progression of low-risk prostate
cancer for men who opt for active sur-
veillance, and the MA.32 randomised
trial of metformin vs placebo in early
stage breast cancer, both of which are
expected to report sometime in 2020.

The one exception, he suggests,
would be a decision on adding a met-
formin arm to the Add-Aspirin trial
— particularly for colorectal cancer.
“That trial would really be looking at
a situation where the evidence is a bit
better, because of the accumulation of
the drug in the colon, the association
of colon cancer with metabolic syn-
drome, and the known adverse effect
of weight.”

Pollak remains hopeful that metfor-
min will indeed prove its value in some
cancer settings. But he is also inter-
ested in efforts to develop analogues
that would work in a similar way to
metformin, with improved pharmaco-
kinetics that would allow higher doses
to reach cancer cells throughout the
body. One of the first cancer clini-
cal trials of a metformin analogue —
IM-156, from the American Houston-

based biotech Immunomet — is set to
start in Korea in the first half of 2018.
Other companies, including San Fran-
cisco-based Enlibrium, also have plans
to evaluate metformin derivatives for
use in oncology.

He worries that
efforts to learn about
how best to use
metformin against
cancer may be
hampered by lack of
co-ordination

Recent research from Japan sug-
gesting a possible immunological
mechanism for metformin is now add-
ing new layers of interest to this intrigu-
ing drug, with mouse model studies
showing that its anti-cancer activity
does not work in immune-deficient
mice (PNAS 2015, 112:1809—14).

Indeed Pollak’s own lab has recently
reviewed studies showing the impact
of metformin on the gut microbi-
ome, which is itself linked to diabetes
and obesity, and also plays a role in
immune and inflammatory systems
(Diabetologica 60:1662—-67).

So as happens so often, says Pollak,
disappointment that metformin did
not turn out to be a panacea that ben-
efits all cancer patients is spawning
new areas of research, delving into the
subtleties to learn about the specific
settings where metformin does have a
role to play, or how to adapt the drug to
work more effectively. “This is a field
that is keeping a lot of people busy.”

To comment on or share this article, go to bit.ly/
cw80-metformin
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Omar Youssef: cosmetic surgery
is not just a Western luxury

Training Egypt’s breast surgeons in techniques of plastic surgery is giving survivors
a better quality of life and transforming women’s attitudes towards the disease.
Having proved it is possible in his own country, Omar Youssef is now helping other
developing countries do the same, as Anna Rouillard reports.

in the West. They strike at a younger age — around

ten years younger than the average in Western coun-
tries. They are more aggressive. And they are picked up later
— six in every ten new patients are diagnosed with locally
advanced disease.

So training Egypt’s breast surgeons in how to achieve
the most aesthetically pleasing outcomes for their patients
might not be considered an obvious priority. And yet it is —
thanks in large part to Omar Youssef, professor of surgical
oncology at the National Cancer Institute in Cairo.

In recent years he has been part of a cultural revolution
that he believes has “changed the face of breast surgery in
Egypt,” inspiring breast surgeons to consider reconstruc-
tion as an essential part of their job and helping patients
regain their confidence after treatment. It is also changing
the whole way women think about the disease, says Youssef,
which could help improve survival rates because they are
less fearful of asking a doctor about suspicious lumps.

“Cultural taboos around cancer have been declining in
Egypt in recent years, but denial is very common in the
Middle East — far more so than in the West,” he says. “While

Breast cancers in Egypt are more deadly than they are

2() Winter 2017 /2018 | Cancerworld

awareness of the importance of breast self-examination has
improved a lot over the past 10 years, when a woman finds a
lump herself, she often goes into denial about the possibil-
ity of it being something dangerous. Unfortunately, tumours
may be ignored for so long that by the time the patient sees
a doctor the disease has progressed to an advanced stage,
requiring major treatment.”

Until the late 1990s, Egyptian women undergoing sur-
gery for breast cancer would, for the most part, undergo
partial or radical mastectomies with little or no reconstruc-
tion afterwards. “Breast reconstruction was sporadic, with
only one or two cases per year in the whole country,” says
Youssef. “At this time we didn't have the expertise in our
country to perform it.”

Youssef was adamant that Egyptian women should have
access to the kind of aesthetic surgery that women in the
West were receiving. His determination led him to Milan,
where a fellowship in the department of plastic and recon-
structive surgery at the European Institute of Oncology gave
him the chance to learn the necessary skills and expertise.

“T was absolutely delighted to be offered this fellowship,”
he says. “It was 1998, I had just finished my surgical oncol-
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ogy training in Cairo, and was developing an interest in
reconstructive surgery. Having the opportunity to train in a
world-class institute determined the course of my career as
an oncoplastic surgeon.”

Oncoplastic surgery is the combining of plastic surgery
techniques with breast cancer surgery. It aims to ensure an
aesthetically appealing result to breast surgery, and includes
breast reshaping, such as lifting, reduction, augmentation,
remodelling, fat injection and implants, and using skin flaps
from other areas of the body to correct defaults.

“These techniques are not used in very early disease, but
rather when there are larger tumours,” says Youssef. “Con-
ventionally we would have removed the whole breast, but
now, thanks to plastic surgical techniques, we can keep the
breast by doing some reduction or remodelling and preserv-
ing an appealing shape at the same time as removing the
diseased tissue.”

In many cases, he adds, both breasts are operated on.
“Working on both sides guarantees the best aesthetic result,
and also gives us the chance to take a biopsy from the other
breast.” Breast reduction is commonplace, and reducing the
volume of both breasts may also lower the risk of future
cancers, he says.

There are also downsides to working on both breasts,
however. “Of course it is a more lengthy operation and
requires longer postoperative care, and sometimes causes
the patient some anxiety,” says Youssef, but most women
are very pleased to have a reduction in the volume of their
breasts.

The advantages of a more aesthetic outcome may seem
self-evident, yet on his return to Cairo after finishing his
fellowship, Youssef found his patients somewhat reluctant
to contemplate anything beyond the need to remove the
cancer.

“While lumpectomy and mastectomy were seen as nec-
essary, life-saving operations, reconstruction was perceived
as superfluous extra surgery, and the benefits were not really
appreciated,” says Youssef. “It took a lot of persuading for my
patients to appreciate that reconstruction could be achieved
in the same operation as the removal of the tumour, and
that they would come away from the operation with a very
natural look and feel.”

Attitudes are changing however. Today, Youssef’s patients
specifically request reconstruction. “They no longer fear
mutilating surgery, and knowing there will be a visually
appealing result at the end actually helps motivate them.
We counsel the patient beforehand and explain the various
techniques as well as how they might look afterwards, so
they can take informed decisions.”

Changing how Egypt does breast surgery

A chance to spread oncoplasty techniques among breast
surgeons working across Egypt came in 2008, when Youssef
met with Alberto Costa, a fellow breast surgeon and head of
the European School of Oncology (ESO). Youssef explained
the situation and proposed the organisation of an ESO
course on oncoplastic surgery in Cairo. “Thanks to Alberto
Costa, who gave his full support to this idea, we had a first,
highly successful meeting in 2009.”

Costa chose a faculty from the UK, led by Dick Rains-
bury, Consultant Surgeon at the Royal Hampshire County
Hospital and four of his colleagues. “This was an absolutely
fantastic faculty, and I can’t tell you how this course changed
the face of breast surgery in Egypt”, enthuses Youssef.

“These professors inspired Egyptian surgeons to consider
breast reconstruction as an essential part  of their
job — it completely changed
the scope of what they do
on a daily basis.”

The course in-
cluded a live video
demonstration

projected to an
auditorium of sur-
geons who could
interact with the
faculty and ask
questions.

‘I remember
vividly how shock-
ing these pro-
cedures  seemed
to our staff at the
time, because they
were totally new to
them. But now, just eight
years later, they are a
routine part of our
daily practice. This
is  how much
things  have
changed in
such a short

space  of
time!”

T he
onco-
plastic
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Above: Omar Youssef (centre) with Omar Morsi, surgical onco-
logy resident at the National Cancer Institute (left) and Abdel
Hamid Kalawi, lecturer in surgical oncology at Cairo University.
Right: At work in the operating room with colleague Yasser

El Debakey

surgery course now takes place every March. Led by Youssef,
it has become an integral part of the NCT’s training pro-
gramme.

In recent years, oncoplastic surgery has seen a surge in
popularity, says Youssef, and numerous courses are popping
up throughout universities and cancer centres. “Training
can consist of cadaveric dissections, or working on real-life
models or real patients, drawing lines and planning how to
perform the surgery on them. We also now use models made
of foam that can be cut and sutured like in real surgery.”

Youssef insists that surgeons are sufficiently trained
before attempting the techniques on patients. “Even if
oncoplastic surgery has become more popular and wide-
spread, | don't want it to be misused. It should be the sole
domain of surgeons who have received training and are
skilled in the techniques — general surgeons should not be
permitted to do it.”

He has seen what can go wrong when unqualified sur-
geons attempt oncoplastic surgery. “The consequences can
be cosmetic, with ugly outcomes, or if the tumour is not
properly removed there can be a higher chance of recur-
rence. Each patient is different, and not all patients are suit-
able for specific types of surgery. Women with larger breasts
usually need some type of reduction, but there are several
types of reduction, and the surgeon needs to know which
one to choose for the best clinical and cosmetic outcome.”

In some countries, namely the United States and South
America, the breast surgeon removes the tumour then
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hands over to the plastic surgeon, who finishes the opera-
tion. Egypt, however, follows the practice in countries like
France and Italy, where it is commonplace for one surgeon
to both operate on the tumour and subsequently recon-
struct the breast.

“l think breast surgeons should be capable of doing
both techniques,” says Youssef. “T don't think it is the right
approach that someone continues what somebody else has
started.”

Expertise can be gained step-by-step, he says, by follow-
ing courses of increasing difficulty and complexity. If at any
point a surgeon finds themself needing to do something that
is beyond their level, they should immediately refer their
patient to a more specialised centre, he insists.

“Body image is very important,
and my patients report being
able to rapidly resume normal
life. This is really fantastic”

Thanks to the training initiated by Youssef and ESO,
today, many of Egypt's cancer centres have surgeons who
can perform a wide array of oncoplastic surgical techniques.
A recent survey of patient reported outcomes shows that
patients who received oncoplastic surgery are highly satis-
fied with the procedure and with the support and advice
given to them by the surgeons and healthcare staff.

“The aesthetic outcomes we can now provide for Egyptian
cancer patients no doubt have a strong positive impact on
their quality of life. Body image is very important to them
and my patients report being able to rapidly resume normal
life. This is really fantastic. I feel so happy when I realise how
satisfied my patients are with the outcome of their surgery.”

Changing attitudes

Marwa Omara, who was diagnosed with early breast can-
cer in her early forties, is one of them. She agrees that fear
of breast cancer, particularly among younger women, is often
tied up with fears about the impact it may have on the way
they look and their sexuality, and says, “it is important to
choose a doctor who you can trust, and you can talk to about
your fear and your options, to reach the right choice for you.”

“It was important to me to choose the surgery that
removed the cancer safely, but at the same time conserved
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“I remember how

shocking these
procedures seemed,
at the time... but nowi 8™

they are a routine part .

of our practice”

B

the breasts shape after the cancer was removed,” says
Marwa. “Professor Youssef explained to me in detail that,
in my case, I could safely undergo breast conserving surgery
and he would find out whether the cancer has spread to the
lymph nodes under the left arm. In my case, lymph nodes
were also removed as part of the surgery.”

She believes that the widening access to breast surgeons
who are trained in oncoplasty techniques is beginning to
reduce some of the fear around being diagnosed with breast
cancer, which could possibly help improve early detection.
She cites her own case as an example: “T took almost a year
to go for mammography after I realised a clear change in the
shape of my left breast.” Positive experiences of treatment
and care are now helping women like her overcome that
fear, she says.

Perhaps the best thing of all, argues Youssef, is that this
great value to patients comes at a sustainable cost. “You
don’t need special instruments or set-up, you just need to
invest in surgeons so they become skilled in the techniques.
Whether a country is rich or poor, every patient has the
right to receive the best treatment possible. An aesthetic
outcome after breast surgery is not a luxury, but an integral
part of the treatment of breast cancer. We have proven that

i
™
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it is within our means, as a developing country, and it has
made an enormous difference to patients and cancer man-
agement in Egypt,” he says.

“The best thing is that this
great value to patients comes
at a sustainable cost”

In his capacity as the recently-elected President of Breast
Surgery International, Youssef now intends to spread this
message — and the oncoplasty techniques — to other devel-
oping countries. “I have just come back from Myanmar
where we organised a two-day course on breast surgery and
reconstructive surgery. We are doing the same in different
parts of the world. What 1 want to do during my two-year
tenure is take what we have done here in Egypt and use it
as an example for other low- and middle-income countries.
[ have a fantastic Board who share the same ideas, so [ really
think we will be able to do great things.”

To comment on or share this article go to bit.ly/cw80-aesthetic-surgery
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Risks & Benefits

l © Maddalena Carrai

h

How much is too much?
Will someone please take charge of
finding answers?

Precision medicine was meant to see the end of ‘maximum tolerated dose’ as the
standard for introducing new drugs. It hasn’t happened, and many patients continue
to suffer unnecessary toxicity from overtreatment, with health services picking up
the bill. Peter Mcintyre asks: who should be responsible for optimising our use of

cancer drugs?

eveloping innovative anti-
cancer therapies is science
at its most cutting edge.

Learning to use these therapies to
best effect is perhaps a bigger chal-
lenge — one that many clinicians and
researchers believe we are failing.

26 Winter 2017 /2018 | Cancerworld

Physicians, patient advocates and
cancer leaders are frustrated at a fail-
ure to optimise the benefits of new
treatments to extend life while mini-
mising harm.

There is a lack of incentive to
design and fund trials to optimise

doses, combinations, sequences and
duration, and a lack of leadership to
make it happen.

Writing in this issue of Cancer
World (p 33), Denis Lacombe, direc-
tor of the European Organisation for
Research and Treatment of Cancer,
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says that current models for develop-
ing new therapies are not patient-cen-
tred, they are drug-centred, “heavily
driven by commercial interests, using
a chaotic approach, often without
proper analytical validation of assays
and inappropriate  discriminatory
cut-offs for biomarkers.” As a con-
sequence, he argues, “a plethora of
expensive agents [are] arriving on the
market based on regulatory trials that
fail to provide answers to critical ques-
tions asked by treating physicians,
patients, and those who evaluate and
pay for the therapies.”

Lacombe is calling for the system
of developing, regulating and evaluat-
ing new therapies to be re-engineered
in a way that truly places patients at
the centre.

He is not the first to raise this issue.
At the 2013 Friends-Brookings Con-
ference on Clinical Cancer Research,
a group of leading oncologists and reg-
ulators in the USA proposed changes
to the clinical trials regime, to give
greater attention to pharmacokinetics
and pharmacodynamics together with
better exploration of doses.

Richard Schilsky, ASCO  chief
medical officer, and Lori Minasian,
NCI Deputy Director for Cancer Pre-
vention, co-wrote a briefing paper for
the conference with senior members
of the US regulatory body, the FDA
— ‘Optimizing the dosing of oncology
drugs’ — where they argued that the
need to develop drugs quickly often
takes precedence over the need to
find the ‘right’ dose.

At the conference, they made the
case that the drug development pro-
gramme does not adequately evaluate
long-term cumulative toxicity, espe-
cially for patients who remain on the
drug for longer because they are living
longer. Lack of information about dos-
age “often leads to a high rate of dose
reductions in cancer clinical trials as

well as failure to identify patients who
may benefit from a higher dose,” they
argued.

Richard Pazdur, Director of the
FDAs Office of Hematology and
Oncology Products, told the confer-
ence that the cancer research com-
munity does an abysmal job of find-
ing the best dose for oncology drugs.
“We've had this philosophy that ‘more
is better’,” but the fact that cancer is a
life-threatening disease “does not give
us license to... accept such a high
degree of toxicity,” (bit.ly/Friends_
Brookings_report).

This problem is not new, but the
stakes have been raised by significant
rates of toxicities associated with new
immunotherapy protocols.

The case of advanced
melanoma

The most rapid and dramatic
advances in cancer treatment have
occurred in advanced melanoma,
where survival prospects have been
transformed by checkpoint inhibitors
— first by the CTLA-4 inhibitor ipili-
mumab and then by the PD-1 inhibi-
tors nivolumab and pembrolizumab.
For many patients life expectancy
has been extended for years. But
the price paid by patients in terms
of side-effects can be very high, par-
ticularly when they are used in com-
bination, and question marks remain
over whether dosage levels are too
high and whether longer term main-
tenance treatment is necessary.

In May 2015 researchers on the
phase IlI double-blind CheckMate
067 trial concluded that nivolumab
alone or in combination resulted
in significantly longer progression-
free  survival than ipilimumab
alone (NEJM 2015, 373:23-34).
Nivolumab was given on permanent

(maintenance) doses until disease
progression or unacceptable toxicity
events, with ipilimumab being given
over 12 weeks.

In an update presented at the
2017 American Association for Can-
cer Research annual meeting (bit.ly/
nivo_ipi_update_AACR2017), lead
author James Larkin reported that the
combination therapy was showing a
two-year overall survival rate of 64%,
against 59% and 45% respectively for
nivolumab and ipilimumab alone.

However serious (grade 3 or 4)
treatment-related  adverse effects
were reported in more than half of
patients on the combination arm
(58.5%). These included diarrhoea,
fatigue, rash, increase in ALT and
AST levels, and colitis. Almost one-
third of all the patients on the com-
bination arm discontinued treatment
(31%), compared with 7.7% and
14.1% in the nivolumab and ipilim-
umab arms, respectively. However,
even in patients who discontinued
the combination due to toxicity, Lar-
kin reported that “an impressive sur-
vival benefit and responses over 70%
were observed.”

Another study, the Keynote-029
phase Ib study, led by Georgina Long
from the Melanoma Institute Austra-
lia, is looking at a lower dose of ipilim-
umab in a similar combined therapy,
but this time using Merck's PD-1
inhibitor pembrolizumab in place of
nivolumab, with treatment continued
for two years or until disease progres-
sion or intolerable toxicity.

In July, Long reported that the trial
protocol, which used one-third of the
ipilimumab dose used in the Check-
Mate 067 ipi-nivo trial, showed a
“manageable toxicity profile” and
“robust anti-tumour activity”, and
warrants further exploration. Just over
a quarter (27%) had adverse events of
grade 3 or 4, which was significantly
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lower than the 58% in the Check-
Mate 067 trial, yet a similar propor-
tion (31%) discontinued the combi-
nation or one of the component drugs
because of adverse events.

Bristol-Myers Squibb is also spon-
soring a post marketing trial of other
dose combinations of nivolumab and
ipilimumab, but that wont be com-
pleted until 2022, while other licence
holders are sponsoring combinations
of other agents.

“The dosages tested
in the original
design are not laws
of nature”

Bettina Ryll who founded Mela-
noma Patient Network Europe and
chairs the ESMO Patient Advocates
Working Group describes how patient
priorities have changed over the past
five years. “People were very focused
on simply having a chance to get out
alive. Now we have drugs that work
surprisingly well and people who have
no evidence of disease and live for
years. Of course everyone is still con-
cerned to survive because we still lose
too many, but long term perspectives
become very relevant.”

Among the question patients and
their doctors need answered, she says,
is whether shorter durations could lead
to similar survival benefits without the
high levels of serious adverse events.
“We should never forget that the dos-
ages tested in the original design are
not laws of nature. The first dosage is a
mouse model and then we do the first
in human and then we go to the maxi-
mum tolerated dose. Whether that is
the right dose or we could be fine with
less, we simply don't know, especially
in these new therapies. That is a huge

28 Winter2017/2018 | Cancerworld

space of uncertainty. There should be
a rationale to test this more systemati-
cally,” she says.

Decisions on stopping treatment,
she argues, need to be based on clini-
cal grounds, which will differ from
patient to patient, and she says an
increasing number of patients are
discussing this with their oncologists.
“The patients who are willing to stop
are either those whose side effects
are so bad they say T would rather die
earlier than suffer this’, or people who
have had fantastic complete response
and the only thing they get are the
side effects. People want to step back
towards normality.”

Denis Lacombe agrees that the
lack of scientific basis for deciding
how long immunotherapy treatment
should continue is a problem. “The
duration of immunotherapy in mela-
noma patients is a shame because, so
far, it is impossible to do this trial and
we have absolutely no solid evidence,
so doctors interrupt treatment on an
empirical basis. T think it is a failure
of the whole community, including
governments.”

Solo trial “not feasible”

Doctors are keen to see clinical
trials carried out to generate solid
evidence on the impact of protocols
that could make the treatment more
tolerable. However, it seems almost
impossible for a single centre to go
it alone. At the Pisa University Hos-
pital in Italy, consultant oncologist
Antonella Romanini launched a small
phase Il trial to assess response rate,
time to progression and toxicity of
nivolumab combined with reduced
doses of ipilimumab for patients
with advanced melanoma. The trial,
approved by the Italian medicines
agency AIFA and by the area ethical

committee, opened for recruitment in
March 2017 supported by the Italian
Association Against Melanoma.

Romanini says that the aim was to
study a lower dose and less aggressive
schedule that could also be offered
to BRAF-positive patients who had
progressed after being treated with
BRAF inhibitors. “If you test a com-
bination that is not so toxic you may
be able to use it for patients that have
very quick progression and are not
in very good shape.” The lower dose
regime was far cheaper and could, if
successful, reduce the costs to the
[talian health system.

However, soon after the trial
started, the heads of oncology at the
hospital told AIFA that they did not
think that it was feasible, and the trial
stopped.

As company-sponsored trials of
combination treatments in ltaly
are not available in Pisa, Roma-
nini now sends patients to Milan,
Genoa or Sienna for treatment, and
elderly patients who are too frail to
travel have to be treated locally with
monotherapy.

She is pressing for the trial to
restart, to improve quality of life for
patients, but so far without success.

Funding not available

Trials to optimise therapeutic strat-
egies have historically been done by
collaborative academic groups, but in
the current regulatory and economic
environment, and with the high cost
of new cancer drugs, that becomes
increasingly difficult and the struggle
for funding slows progress — and not
just for the more rare cancers.

In colorectal cancer, for instance,
gastrointestinal  cancer specialists
have long been concerned at the rate
of nerve damage associated with pro-



Risks & Benefits

longed use of oxaliplatin, which since
2004 has been one of the key compo-
nents of adjuvant chemotherapy regi-
mens such as FOLXOX and CAPOX
(also known as XELOX) that are rou-
tinely used in patients with stage 111
(locally advanced) tumours.

This damage can affect sensory
and motor function, with symptoms
such as numbness and shooting pains
in hands and feet. Clinically meaning-
ful nerve damage (grade 2 or greater)
is found in well over 40% of patients
using either combination.

“For the clinicians,
the [disease free
survival] difference
is very low and the
decrease in toxicity
is very high - that is
very important”

In 2007, Alberto Sobrero and a
team in ltaly proposed a trial to see
whether reducing adjuvant treatment
for patients with stage Il colorectal
cancer from six to three months would
be as effective with less damage. The
proposal led to the establishment of
IDEA (International Duration Evalu-
ation of Adjuvant Chemotherapy)
— a collaboration that includes six
separate trials involving 16 research
groups in 11 countries.

By the end of 2013, more than
12,800 patients had been randomised
to receive three or six months of either
FOLFOX or CAPOX. The final paper
is due later this year, but results pre-
sented at 2017 ASCO showed that the
overall difference in disease free sur-

vival on the shorter regimen was less
than one percentage point — 75.5% vs
74.6% (JCO 2017; 35S, Late Break-
ing Abstract 1). For those at low risk of
recurrence (defined as cancer spread
to 1-3 lymph nodes and not com-
pletely through the bowel wall) the
difference was even smaller. The rate
of serious (grade 3 or 4) nerve damage
in patients on the shorter regimen was
one-third that reported in patients on
the full six months of treatment.
While these results seem intui-
tively convincing, they did not
achieve statistical significance to
prove non-inferiority in disease free
survival. Despite the statistical near-
miss, Thierry André, head of medi-
cal oncology at St. Antoine Hospital,
Paris, and one of the designers of the
IDEA collaboration, says the results
have the potential to change clinical
practice. “For the clinicians the dif-
ference between both arms is very
low and the decrease of toxicity is
very high and that is very important.”
The trial could potentially improve
outcomes for large numbers of
patients while making savings on
healthcare costs. Yet finding the
necessary funding proved a lengthy
and time-consuming business. The
French study, with 2,000 patients,
received €1.6 million from the
French National Cancer Institute
and the Ministry of Health research
programme, PHRC. In Ttaly funding
came from the Italian Health Minis-
try and in the UK from the UK Medi-
cal Research Council. “In each coun-
try it was the same,” says André. “It
was very tough to find the money and
it was really a fight for everybody.”
From planning this trial to report-
ing results has taken a decade and fol-
low up will continue to assess overall
survival.
Some doctors feel industry should
do more to support efforts to work

Reducing the risk
of neuropathy

Neuropathic damage from
oxaliplatin can cause shooting
pains, numbness, or even impaired
motor function, particularly in
hands and feet, which can make
everyday tasks difficult. The IDEA
trial found that, in patients with
stage Il colorectal cancer, halving
the duration of adjuvant treatment
with oxaliplatin-containing regi-
mens, from six to three months,
cut the rate of serious (grade 3 or
4) nerve damage by two thirds,
with a very minor impact on
disease free survival.

out how to optimise the use of their
drugs. This has been a point of con-
tention in a Swiss study organised
across 37 hospitals and canton can-
cer centres trialling a shorter duration
of treatment with the RANK-ligand
antibody denosumab. .

This targeted therapy significantly
delays the onset of fractures or events
that require surgery or radiotherapy
in patients with breast or prostate
cancer that has metastasised to the
bone. However, it increases the risk
of hypocalcaemia, while osteone-
crosis of the jaw becomes a serious
problem after two to three years of
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Optimisation trials: why payers should get involved

Using nivolumab and ipilimumab in combination rather than in sequence more than doubles the additional cost of gaining an added

quality-adjusted year of life, from $90,871 to $198,867

Side effects can reduce the value for money of a
therapy in two ways: patients derive less benefit due
to reduced quality of life, and there are additional costs
associated with any additional care.

In the case of the nivolumab-ipilimumab combination,
such is the impact of the side effects that one health
economics study estimates that the additional cost per
quality-adjusted year of life (QALY) gained with the
combination treatment is more than twice the additional
cost per QALY gained from using the same treatments
sequentially (/CO 2017, 35: 1194-202).

The study modelled a hypothetical cohort of patients,
mirroring the characteristics of patients in five
phase Il trials using more than one of ipilimumab,
pembrolizumab and nivolumab for BRAF wild-type
advanced melanoma.

The researchers obtained data on rates for drug
discontinuation, frequency of adverse events, disease
progression, and death. Treatment costs related to
side effects (drug costs, physician time, and hospital
admissions), which were estimated from US Medicare
and Medicaid reimbursement rates.

Compared with the first-line dacarbazine treatment
strategy, nivolumab followed by ipilimumab produced
an incremental cost effectiveness ratio (cost per QALY
gained) of $90,871/QALY, while first-line nivolumab +
ipilimumab used in first line, followed by carboplatin
plus paclitaxel chemotherapy, produced an incremental
cost effectiveness ratio of $198,867/QALY.

Using nivolumab or pembrolizumab as a first line
treatment was the most cost-effective option.
Combining nivolumab+ipilimumab was the least cost-
effective strategy. Reserving ipilimumab as a sequential
second-line option rather than in combination was
associated with improved patient quality of life, fewer
serious adverse effects and a lower rate of drop out. The
study suggests that lower dosages can produce most of
the benefits at lower cost.

The importance of evidence on the risks and benefits
of using drugs in different doses, combinations and
sequences for getting the best value for money from
stretch health budgets is an argument for payers -
governments and insurers - to take some responsibility
for optimisation trials.

treatment in about 8% of patients,
leading to pain, loose teeth and a
numb jaw.

The trial aims to recruit 1,380
patients with breast or prostate can-
cer metastasised to the bone, and will
randomise patients to receive either
the current maintenance dose of
monthly injections or the same dose
given every three months.

Roger von Moos, head of medical
oncology at Graubiinden cantonal
hospital and President of the Swiss
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Group for Clinical Cancer Research
(SAKK), says that if the trial is suc-
cessful, many patients on this long-
term therapy will be spared side
effects and payers will save millions,
given that one dose in Switzerland
costs around SF 500 (€ 440).
Recruitment will be completed in
2019, with the outcome known a year
later. Progress was slowed because the
licence holders Amgen declined to
support the trial with finance or to pro-
vide denosumab free of charge. Cen-

tres in France, Austria, and Greece
pulled out because they could not get
reimbursement. “We asked Amgen for
free drugs for these countries and for
some money,” said von Moos. “After-
wards we just asked them for free
drugs but we did not get it.”

The trial has only been possible in
Switzerland through financial support
from the health insurance compa-
nies, which will clearly benefit if the
trial is positive.

Researchers were disappointed by
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the response of the pharmaceutical
company. “They should be interested
to test if there is a schedule that is
equally effective but potentially less
harmful. If we can diminish the price
by alternative dosing, these drugs may
become affordable in other coun-
tries where they don't have approval
because they are too expensive.”

Who leads and who pays?

The EORTC’s Denis Lacombe is
calling for a new approach to organ-
ising post-approval dosage trials. “The
industry community keeps bringing
new, clever and very effective drugs
forward but comparative effectiveness
research is not really being addressed
by anyone. There is no room to improve
how we give them in sequence, com-
bination and duration, and to which
subset of patients. We have to revisit
our framework and systems so that
this is properly addressed.”

He suggests two types of clinical
trial — regulatory trials to maintain
innovation followed by applied com-
parative effectiveness trials, taking
into account how to optimise a new
drug into existing therapeutic strate-
gies. “While 1 would say the regula-
tory trials are very well known and
done by the commercial sector, there
is a grey zone around comparative
effectiveness applied clinical trials.”

US oncologists and regulators
who wrote the briefing note for the
2013 Friends-Brookings Conference
proposed something similar — ran-
domised dose comparison studies
after the completion of registration
trials, prior to marketing approval — a
time window when the drug is usu-
ally not available to patients — backed
with a greater use of patient reported
outcomes about tolerable doses.

But while regulators can insist on

post-marketing trials, they have lim-
ited powers of enforceability — and
patients may be reluctant to join tri-
als that vary from accepted dosages.
“Post-marketing commitments often
cannot be met and are rarely com-
pleted within the desired timeframe,”
the briefing note authors admit.

In one example, the FDA
demanded a post-approval dosage
trial after a high rate of dose modi-
fications was noted in the phase III
trial of cabozantinib for treatment of
metastatic medullary thyroid cancer.
The US licence holder Exelixis spon-
sored a trial of 60 mg of cabozantinib
versus the label dose of 140 mg, sup-
ported by 30 centres in 10 countries.
It opened in 2013 but by September
2017 had not yet recruited its target
of 188 patients. If the completion
date of March 2018 is met, results
will arrive more than five years after
the higher dose was approved.

In Europe, an opportunity for bet-
ter addressing some of the optimum
use questions may be opening up
with the involvement of the Euro-
pean network of health technology
assessment bodies (EUnetHTA) in
discussing the set up of regulatory
trials, as HTA bodies often feed into
national processes for assessing the
value of new drugs and decisions on
reimbursement.

Since July 2017, the EMA and
EUnetHTA have been conducting
early (pre-registration) consultations
with pharmaceutical companies in
parallel “to help generate optimal
and robust evidence that satisfies the
needs of both regulators and HTA
bodies”. Companies can discuss with
regulators and HTA bodies the setup
of phase TIT trials and, in particular,
what they will use as a comparator,
the endpoints for the trial and which

sub groups of the patient population
will be included.

The EMA and HTA bodies have
been seeking fuller disclosure from
companies on evidence generated
during drug development in the lab
as well as in early trials, saying that
this will also give companies a better
understanding of what is needed to
achieve marketing authorisation and
reimbursement.

The director of EUnetHTA, Wim
Goettsch, from the National Health
Care Institute (ZIN) in the Neth-
erlands believes there has to be a
stronger European HTA voice. “It is
becoming more and more important
that we have much earlier discus-
sion with the manufacturer on which
clinical trial we need in terms of data
before making reimbursement deci-
sions on a national level.”

“We need much
earlier discussion
with manufacturers
on the trial data we
need before making
reimbursement
decisions”

“If you do this at the national level
the influence you have on the trial
setting will be limited. If we have one
European voice to say what we need
from the HTA perspective, this influ-
ence can be much bigger. That is a cru-
cial starting point, and [ think we are
going to invest a lot of activity in the
coming two years in that perspective.”

The EUnetHTA approach is led by
the French Haute Autorité de Santé
(HAS) France, and the Federal Joint
Committee (G-BA) from Germany.
EUnetHTA also has an early dialogue
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working party with representatives
from Italy, the UK, Netherlands, Bel-
gium, and Hungary, soon to be joined
by Spain.

EUnetHTA members are piloting
three assessments of new cancer drugs
and Goettsch says they are insisting
on full disclosure. “We have been very
specific that they have to provide all
the information which they have avail-
able and we should be allowed to use
those for the assessments.”

There are many reasons why data
can be blocked. As part of the Get
Real project EUnetHTA attempted
to obtain data from registries in three
European countries on one cancer
as a test run to see if these could be
used in joint studies across Europe,
but were unable to get the informa-
tion because of procedures in place to
protect confidentiality. “There are a lot
of process bureaucratic reasons why it
is very difficult to obtain data. We are
moving, but very slowly.”

As well as seeking to speed up joint
assessments, EUnetHTA intends to
continue to evaluate benefits and risks
after a product is on the market. This
could lead HTA bodies to ask for addi-
tional data from pragmatic trials in a
real life setting.

“The challenge then,”  says
Goettsch, “is how are you going to
pay for these clinical trials? Who is
responsible for that? Sometimes you
can still say it is the responsibility of
the company. They want to get reim-
bursement for these drugs and there-
fore they should also link to what is
happening in these countries. This is
something we are currently discuss-
ing. There is no real answer for that,
but I think it is a real issue.”

One avenue is to seek support
from research funds and other pub-
lic sources within countries, as the
IDEA trial finally managed to do. “If
we can show that it will actually lead
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to savings for the healthcare system
there might also be willingness from
the healthcare system to invest some
money in this.”

He hopes that the EU will grasp the
nettle after 2020 and support Euro-
pean collaboration on health technol-
ogy assessments with structural rather
than project funding.

Von Moos, of the Swiss Group for
Clinical Cancer Research, says that
national payers — whether govern-
ments or insurance systems — need to
be more active in supporting trials that
could result in lower dose therapies
and huge savings.

“For me it is quite clear. This should
be in the interests of payers. In the
best cases they can increase the stan-
dard of care and they can save money
and make modern drugs available for
populations who just cannot afford
these kinds of treatments.”
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Supporting these trials will send a
signal to the companies that payers
are prepared to challenge label dosage
if they think the alternatives have not
been properly tested. “The payers have
an interest and the power to prove
whether the pivotal trial or the design
of a trial was really ideal. EMA and

HTA should have an influence on the
study design before the trial is starting.

# © Maddalena Carrai

“We have to invest much more
money in early clinical trials, not only
to find the maximum tolerated dose
but the optimal dose.”

Bettina Ryll, from Melanoma
Patients Network Europe, argues it
is unrealistic to expect industry to
take responsibility for post marketing
refinements. “Why should a manufac-
turer spend money on a clinical study
to sell less product in the end?” She
also doubts the value of randomising
dosage trials when what is needed is
smarter data capture and analysis in
long-term follow up.

She applauds initiatives such as the
Dutch Melanoma Treatment Registry,
a nationwide registry that collects data
from all melanoma patients to provide
insights regarding subsets of patients
who benefit from the new drugs.

“Supporting these
trials will send a
signal that payers
are prepared to
challenge label
dosage”

Ultimately however, the buck stops
with national healthcare systems. “In
the end it is the state healthcare sys-
tem that pays for the drugs used in the
country, so having access to data show-
ing whether what you are doing works
or not makes totally good sense to me.
I would not allow national healthcare
systems to chicken out of their respon-
sibilities. In the end it is our money — it
is tax money or contributions to health
insurance that is spent on therapies.”

To comment on or share this article, go to bit.ly/
cw80-risks-benefits


http://cancerworld.net/spotlight-on/risks-benefits-how-much-is-too-much-will-someone-please-take-charge-of-finding-answers
http://cancerworld.net/spotlight-on/risks-benefits-how-much-is-too-much-will-someone-please-take-charge-of-finding-answers

Comment

Denis Lacombe is
Director General
of the European
Organisation

for Research

and Treatment
of Cancer, a
major sponsor

of academic
clinical trials,
which also runs
a collaborative
European
platform, SPECTA,
that helps deliver
high-quality,
translational
research across
tumour types
and molecular
alterations

Let’s be honest — our
research centres on drugs

not patients

recision oncology is about understanding
Pwhat is driving an individual’s cancer growth,

resistance and metastasis, and then targeting
those pathways accordingly. Our current research
models are good at developing drugs to hit targets.
They are bad at learning about which targets need
hitting in which patients and how best to do that.

A truly patient-centred approach would not
involve just adding the expression of a target of
interest as an inclusion criterion to a given trial
protocol. That is an inefficient and wasteful way
of finding the right therapy for each patient, as it
would have to be repeated time and again until
the drug—target match is found — if it is eventually
found. In addition, scarce biological materials are
usually lost in commercially siloed biobanks, and
no one addresses treatment questions for those
patients who do not express the target.

These are outdated research models, which
are heavily driven by commercial interests,
using a chaotic approach, often without proper
analytical validation of assays and inappropriate
discriminatory cut-offs for biomarkers. They are
resulting in a plethora of expensive agents arriv-
ing on the market based on regulatory trials that
fail to provide answers to critical questions asked
by treating physicians, patients, and those who
evaluate and pay for the therapies, such as: What
is the optimal duration of treatment? What are
the most effective combinations and sequences?

These unanswered questions add to the
uncertainty around biomarker validation and
assay validation. In addition, aggressive mar-
keting strategies lead to chaos, inefficiency and
waste, with multiple versions of similar agents
being developed, because each company wants a
full portfolio of its ‘own’ drug combinations.

Putting the patient at the centre would require
replacing the process by which trial protocols seek
access to the patients they need, by a process that
helps patients get access to the latest science that
could help them. Such a process would start with
systematic screening of every newly diagnosed
patient and the biology of their disease. It would
follow the patient through the course of the dis-
ease, providing longitudinal clinically annotated
bio-collection, addressing tumour heterogeneity
and the challenges of recurrence. This process
would give patients the best chance to be matched
with the best treatment for them, including via
access to regulatory trials. Questions about treat-
ment duration, combinations and sequences could
be addressed by independent research.

Clinical research and healthcare models are
long overdue for transformation. Systems need to
be re-engineered to place patients at the centre.
This means that new drug/indication trials con-
ducted by the commercial sector and assessed as
standalone by the regulatory bodies should be repo-
sitioned between two key areas of clinical research
activity — they would be underpinned by research
documenting the biology of the patients and their
evolving disease, and matching patients to treat-
ments, and they would be followed by further clini-
cal research activities that answer questions about
how to optimise the treatment strategies.

The starting point must be for all of us involved
in developing and optimising treatments to have
the intellectual honesty to admit to patients that
our current models are not patient centred. We
can then work together to re-engineer them.

1o comment on or share this Comment, go to bit.ly/cw80-
drugs-patients
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Access to innovation:
an ethical concern for
all ECCO professions

hen did the first debate on access to
novel forms of cancer treatment start?
Was it with the advent of mastectomy
in the 1880s? The development of
radiotherapy in the 1890s? Or the burst
of new pharmaceutical treatments after World War [1?
Perhaps the argument is academic. For each time
science takes a step forward in fighting cancer, attention
turns to how to ensure uptake of, and access to, the
progress. Who wants to be back of the queue when an
advance in treatment has been made?
So today’s environment, with exciting advances in
cancer care still occurring, is in some respects familiar
— albeit that, even allowing for inflation, the price tag
attached to some emerging personalised treatments
would make a healthcare payer’s eyes water in any era.
As with cancer itself though, the fact that we are familiar
with a particular challenge should not mean that we stop
searching for new solutions. With this in mind, ECCO
recently brought together its 25 member societies to
establish key areas of consensus for policy progress on
access to innovation. Amongst other central points, our
most recent policy position, entitled ‘Identifying critical
steps towards improved access to innovation in cancer
care’, explains to health system decision makers that:

o structured pathways are required to systematise the
introduction of innovation within health systems;

o patient benefit must be at the heart of evaluating an
innovation;

o real world data should help assess innovation benefit

Peter Naredi — President of the ECCO Board of Directors
(2016/2017) and Professor of Surgery and Chairman of the
Department of Surgery at the Sahlgrenska Academy, University

of Gothenburg since 2013

beyond the pharmaceutical domain, for example in
relation to innovation in surgical techniques, medical
devices or new professional services; and,

o a whole-system approach to innovation should
be promoted via multidisciplinary leadership (e.g.
reviewing current practices and identifying improve-
ment opportunities).

Though the paper delves wider, it does not pretend to
offer solutions to all access issues. Instead, it provides a
new mandate for ECCO to coordinate its members’ views
in acting for the patient, and seeking an environment
where we can be more confident that scientific advances
in treating cancer will benefit the many, not the few.
The debate on access to cancer care has always been
vital, in the truest meaning of that word. However,
with new treatment costs arguably increasing out of
all proportion to the science, our ethics as healthcare
professionals precludes us from staying silent on the
matter.

The economics of cancer care joins the organisation of
cancer care as a fundamental ECCO concern.

The ECCO position paper ‘Identifying critical steps
towards improved access to innovation in cancer
care’is published in the European Journal of Cancer

(vol 82, pp 193-202), and is freely available online
at bit.ly/ECCO_access
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Advanced breast cancer
advocacy goes global

The advanced breast cancer community has spent many years defining the
treatment, care and support patients need to help them live longer and feel and
function better. They’ve now formed an alliance to advocate for those needs to be
met across the globe. Marc Beishon reports.

generation ago, stigma sur-
rounding breast cancer —
whether early or advanced

— was widespread across the globe.
It was the advocacy movement that
changed this, forcing policy makers
and the public to confront an illness
that had been largely hidden and that
struck mainly women, who are at the
heart of family life and caregiving in
most countries — and increasingly of-
ten the primary breadwinner.

Yet the early advocacy and patient
groups by and large failed to chal-
lenge the stigma associated with a
metastatic breast cancer diagnosis.
The later stage of the disease that kills
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didn’t fit with the mood of optimism
and hope attached to the pink cam-
paigns and early stage breast cancer
groups. Women with advanced can-
cer found that their needs and con-
cerns were not being addressed either
by support groups or, to large extent,
by healthcare professionals.

The past 10 years has seen a steady
uptick in focus on the unmet needs
of people with metastatic breast
cancer (mBC), which have grown
all the more urgent due to the stall-
ing progress in survival. Milestones
include the ABC consensus meeting
on advanced breast cancer, launched
by the European School of Oncology

(ESO) in 2011 (www.abc-lisbon.org);
the publication of the ‘Global status
of advanced/metastatic breast can-
cer 20052015 decade report’ (bit.ly/
decade_report); and most recently
the establishment of the ABC Global
Alliance (www.abcglobalalliance.org),
another ESO initiative, which draws
together organisations with interests
in advanced breast cancer, and which
will elect its first steering commit-
tee members at ABC4 in Lisbon in
November 2017.

These efforts have made an impact.
The metastatic breast cancer popula-
tion is now widely recognised as a
distinct group with specific needs.



Those needs have been researched
and documented (although few coun-
tries know how many people are
living with the disease, as the infor-
mation is not collected by cancer reg-
istries). A wide range of these issues

was publicised in the ‘Decade report’

and in the Here and Now campaign
(www.wearehereandnow.com), and
now the ABC Global Alliance has set
out a Global Charter of 10 achievable
and measurable actions for the next
10 years — which the advanced breast
cancer community is united to fight
for. They will address public percep-
tion and stigma, social and caregiver
relationships, healthcare provider
communication, advocacy, national
policy and more.

Not least is the need to make much
greater progress on survival from sci-
entific and clinical research — while
there are new agents and approaches
in the pipeline, advances are slow and
have limited benefits. The aim is to
double median survival from the cur-
rent two to three years, up to four to
six years by 2025.

But there is much to gain from
raising the quality of treatment and
care across the world to current
standards by applying the multidis-
ciplinary recommendations issued
by the bi-annual ABC consensus
conference. As medical oncologist
Fatima Cardoso, who is the force
behind the ABC ‘movement’ and
initial chair of the Alliance, says:
“If all patients had access to every-
thing we already have, we would cut
breast cancer mortality by 30%. But
the ultimate goal of the charter is to
improve both survival and quality of
life, and there are more ways to do
this than just through science.”

What is needed now is to spread
the charter's messages to as wide an
audience as possible, while being
mindful of resource constraints, and

The ABC Global Charter:
10 actions for change

AlBIC

The ABC Global Charter lists 10 actions that are priorities for change,
which are listed below. The full wording, which will be available on the
Alliance website - www.abcglobalalliance.org - explains and expands
on the actions. It also includes a list of key gaps and imperatives that
inform the actions for improving ABC (advanced breast cancer) patient

care by 2025.

1. Double median overall survival for patients with ABC to at least four

years by 2025.

2. Improve quality of life for patients with ABC in clinical practice.
3. Improve availability of robust epidemiology and outcomes data for

ABC.

4. Increase availability and access to multidisciplinary care, including
palliative, supportive and psychosocial assistance for patients,
families and caregivers to ensure patients are receiving the best

treatment experience.

5. Strive for all patients with ABC to have financial support for treatment,
care and assistance if unable to work.

6. Offer communication skills training to all healthcare providers.

7. Provide accurate and up-to-date ABC-specific information tools to

all patients who want them.

8. Increase public understanding of ABC.
9. Improve access to non-clinical supportive services for ABC.
10. Protect workforce rights for patients with ABC.

to advocate for resources to address
the unmet needs that have been so
thoroughly researched and defined.
That is what the ABC Global Alliance

aims to do.

“The Alliance brings together peo-
ple and organisations across the world
who want to work together to change
the lives of people with advanced
breast cancer for the better,” says
Alberto Costa, CEO of the Euro-
pean School of Oncology. “In recent
years the ABC consensus meeting
has become a magnet for people who

want to contribute to defining the
best standards of treatment and care
for patients with advanced breast can-
cer. For ESO, launching an alliance
aimed at making those standards a
reality across the globe seemed an
obvious next step.”

The Alliance’s interim steering
committee  includes representa-
tives from advocacy groups such as
Europa Donna, Breast Cancer Net-
work Australia and the Metastatic
Breast Cancer Alliance (which rep-
resents groups in the US, where
the advocacy movement has the
longest history), as well as repre-
sentatives from industry and from
the Union for International Cancer
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Harmonising the terminology

Secondary?/.
Metastatic? =

Advanced?: metastatic?
SW? o Advanced? Secondary?

Part of the problem about breast cancer communication and awareness
is terminology. In cancer generally, it is not uncommon for patients
to come away from a consultation having understood the opposite of
what their oncologist meant - ‘inoperable’ does not mean ‘untreatable’,
and ‘progression’ does not mean that a treatment is working. In some
countries, ‘secondary’ has been used to describe metastatic breast cancer,
but the term is confusing, as it can also be used to denote a recurrent,
non-metastatic cancer, and not all metastatic breast cancers are relapses,
as they can be diagnosed at this stage (‘de novo’ mBC). It also does not
convey the same sense of seriousness as the term ‘metastatic’.

Danielle Spence says Breast Cancer Network Australia, with the help of
the ABC community, has decided to stop using the term ‘secondary’ to
avoid confusion, and also because ‘metastatic’ is the term used in the
great majority of material that people search for on the Internet. “We
found it was causing confusion for women with early breast cancer who
had experienced a second primary, and was also not resonating with
our members who had de novo disease,” says Spence. The UK, the other
notable English-speaking country that still uses ‘secondary’, may well
follow suit, though some research has shown that patients prefer to use
‘secondary’.

The term ‘advanced’, meanwhile, is often taken as interchangeable with
‘metastatic’, but there is an important distinction. ‘Advanced’ includes
two clinical entities: metastatic disease, which means the cancer has
spread to distant sites; and locally inoperable breast cancer, which is
characterised by large tumours in the breast and lymph nodes but no
distant spread. The Advanced Breast Cancer (ABC) consensus conference
covers both stage lll (inoperable) and stage IV (metastatic) breast cancer.
While with optimal treatment stage Ill has a much better relative survival
rate than stage IV, there are also significant unmet needs and complexity
among these patients that warrant inclusion in the consensus.

For most of the world, ‘metastatic’ is the key term, but confusion about
what it means and its implications is widespread.

]

Control (UICC). Elections at ABC4
will continue this ‘multistakeholder’
approach, and the new committee
will set out priorities for the next two
years — certainly advocacy and policy
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work will be to the fore, as the Alli-
ance aims to give countries support
in meeting their biggest concerns.
Danielle  Spence, policy and
advocacy director at Breast Cancer

Network Australia (BCNA), says
support for those with metastatic
disease had not been emphasised in
the past as much as it should have
been but, after researching needs,
her organisation has begun to rem-
edy this. “We have redesigned our
key resource — Hope & Hurdles —
to better meet the needs of people
with metastatic breast cancer. We
were sending this to 1,000 women
a year who are newly diagnosed,
but we hope to double that. Lack of
information and awareness are big
barriers, and many find a diagnosis
overwhelming, so we have an intro-
ductory guide that leads into more
detailed information about subtypes,
so that people can personalise what
they need. We are also raising the
profile of mBC issues whenever we
can, such as by running dedicated
workshops at events.”

Awareness of the different facets
of the disease needs much promo-
tion, adds Spence. “For example,
many people don't realise that there
are often long periods of wellness
as well as illness during treatment,
which itself can be long-term.” This
has direct impact on other issues
such as work and financial concerns,
and healthcare organisation. In Aus-
tralia, says Spence, her group has
helped to change government policy
to release retirement funds to people
with a life expectancy of two years,
instead of one, and currently is advo-
cating for specialist nurses, or care
coordinators, to help people with
metastatic breast cancer to navigate
the health and welfare systems.

“Metastatic patients enter the sys-
tem in a different way to those with
early stage breast cancer, and women
are telling us that many nurses just
don't have an understanding of the
metastatic pathways, which often
involve more community-based care,”



she says. Having all patients with
metastatic disease discussed in a mul-
tidisciplinary team meeting is another
issue Spence highlights.

A topic that is contentious in
many nations is currently being
debated in Australia — end-of-life
care and right to die legislation. “We
surveyed 11,000 BCNA members,
including about 500 with metastatic
cancer, and about 80% of those with
metastatic breast cancer and 75%
of those with early disease support
assisted dying legislation. It’s one of
the subjects I'll be talking about at
ABC4.”

As Spence adds, these issues are
typical around the world, and having
standards set by the Global Alliance
can play a crucial role when writing
to ministers about, say, lack of spe-
cialist nurses, or reform of welfare
conditions. “Having a framework we
can quote is great,” she says.

In the US, Susan G. Komen,
or Komen for short, is one of larg-
est breast cancer advocacy organ-
isations. Kim Sabelko, who heads
scientific partnerships and pro-
grammes, says while it has been a
long journey to overcome the stigma
of breast cancer generally, “in the
US there has been progress in how
we talk about the disease and how
it is detected, diagnosed and treated.
However, we still have over 40,000
women and men dying of metastatic
breast cancer each year, and more
than 154,000 people living with
metastatic disease in the US,” she
says. “That’s not OK, and so the bat-
tlefront is shifting to focus more on
metastatic breast cancer.”

As in Australia, there is a knowl-
edge gap to address with resources
and local meetings, and in the
US the financial burden of having
advanced disease can be great. “We
are fighting this disease on all fronts

— providing accurate, evidence-
based information about metastatic
breast cancer to empower patients
and their caregivers; offering support
through local meetings, our breast
cancer helpline and treatment assis-
tance programme, for example; advo-
cating for policies to ensure mBC
patients can afford and have access
to timely and quality care; and fund-
ing research to discover how to treat
and prevent metastasis and bring an
end to this disease,” says Sabelko. A
blog on the extensive Komen website
carries patient perspectives, which
the organisation aims to weave into
everything it does, she says.

Komen works at an international
level too, as Anna Cabanes, global
programmes director, comments. It
has a particular focus on low-income
countries, where it supports educa-
tion and cancer control projects to
increase capacity to address breast
cancer.

[t is capacity that is badly needed,
she argues: “About 80% of breast
cancer in sub-Saharan Africa is diag-
nosed at advanced stages and even
30-48% in a country such as Brazil.
There is perhaps more fear about
seeing doctors than stigma against
the disease, and we feel there is an
opportunity to promote awareness of
all stages of breast cancer at once,
rather than going through the long

‘early to metastatic’ route that the US
and other developed countries have
done.”

Cabanes says the issues she sees
are women left unprotected by
welfare systems and cumbersome
bureaucracy, and lack of access to
some standard treatments, even in
countries with universal healthcare
systems. “There’s a lot of fragmen-
tation — you could have one treat-
ment, but not the next one, as it's
not offered.”

Both Cabanes and Sabelko are
involved in the Global Alliance.
“What [ like is that it is truly global
— it's inclusive of all economies and
settings,” says Cabanes. “It could
have much impact where there is lot
of metastatic cancer, although it will
be challenging given that a lot issues
are related to healthcare systems.”
Sabelko adds that it is important to
bring organisations together to focus
on metastatic breast cancer, to bet-
ter highlight issues that would not
otherwise come in front of policy
makers, and also to pool resources
— Komen does not want to duplicate
work that other agencies are doing,
she says. “There is also great power
in patient voices to demand access
to care and funding for research.”

One country where Komen
works is neighbouring Mexico. Ber-
tha Aguilar, an advocate in Mexico
who was diagnosed with early-stage
breast cancer at the age of 30, and
is a member of the Global Alliance
interim steering committee, says
she became involved in ‘pink’ cam-
paigns in her country, but felt they
didn’t do enough advocacy to help
patients, and particularly women
with metastatic breast cancer, some
of whom are as young as she was
when diagnosed.

Aguilar is a patient advocate and
advisor for MILC (milc.org.mx) and
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Salvati (salvati.org.mx), both non-
governmental organisations that
are tackling access and treatment
issues for mBC, and have represen-
tation in several parts of Mexico.
“We have big problems with obtain-
ing treatment — there can be waits
of months — and in rural commu-
nities there can be long distances
to travel to see an oncologist, and
you won't get an income if you don't
work,” she says.

There is a negative attitude
expressed around the world, she
adds, with people questioning why
women who are going to die should
receive costly treatment. “Women
are learning that they should be on
certain medicines, but they only get
what the system has, which is often
for early-stage breast cancer,” she

4() Winter 2017 /2018 | Cancerworld

says. ‘It means we have to demand
better quality of life for women and
help them prepare for what's to
come, as some will be thrown out
of their jobs.”

Building public understanding
of breast cancer and issues such as
workplace rights is crucial and very
much the domain of the Global Alli-
ance, Aguilar adds. “Governments
that see what other countries are
doing are more likely to find the
money.”

Advocacy must, however, be tai-
lored to local conditions, as Aguilar
and colleagues found out at another
advocacy group, Cimab Foundation,
which won a grant from the UICC
and Pfizer to develop Internet
resources for the metastatic popula-
tion, in 2015.

“We thought the Internet would
help, but we have found that
women in rural communities are
often afraid to use it. So we are also
working with hospitals to train peo-
ple as patient navigators, who can
help fill information gaps and create
care plans.”

Online resources do work well
in other settings, however. Europa
Donna, the coalition of European
breast cancer advocacy groups,
ran its first metastatic advocacy

conference in June 2017, and has
launched an mBC website, with
resources including an advocacy
toolkit and patient videos. These
initiatives build on Europa Donna’s
longstanding support for the Alli-
ance and the ABC conference and
its efforts to get governments to
address unmet needs, not least by
promoting the 2015 European Par-
liament Declaration on the Fight
Against Breast Cancer.

That Declaration made specific
demands for patients with mBC,
calling on member states to ensure
they have access to a specialist
breast unit that coordinates care
and psychosocial needs.

Marie Pandeloglou, an Austra-
lian advocate with metastatic can-
cer, attended the Europa Donna
meeting on behalf of BCNA. “The
issues raised by the global advocates
are not dissimilar to the challenges
Australians living with mBC face —
wondering how we are expected to
cope with the anxiety, uncertainty,
depression, and losing control of
our bodies as part of the disease
process,” she says. “There is a great
sense of agreement that people
need encouragement, support and
empowerment, help in dealing with
side-effects of treatment and help
with financial stress.”

It's been a long time coming, but
there does seem now to be a feel-
ing of real impetus behind change
for the care of people living with
advanced breast cancer.

Not everyone in the breast can-
cer movement always agrees on the
best steps to take next, of course,
but as Komen’s Cabanes says, it is
only by “putting our collaborative
hats on” that progress can be made.

To comment on or share this article go to bit.ly/

cw80-ABC-advocacy


http://cancerworld.net/patient-voice/advanced-breast-cancer-advocacy-goes-global
http://cancerworld.net/patient-voice/advanced-breast-cancer-advocacy-goes-global
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Grandround

Immunotherapy in relapsed
refractory Hodgkin lymphoma

A chromosomal alteration present in almost all patients with Hodgkin lymphoma
makes the disease uniquely vulnerable to PD-1/PD-L1 immune checkpoint
blockers. Astrid Pavlovsky reviews the trial evidence and clinical experience, and
looks to the future possible use of this class of therapy.

Leamning to care online

he treatment of Hodgkin
lymphoma is a success story
in haemato-oncology, with

most patients, whether at an early
or advanced stage of the disease,
being cured with first-line treat-
ment. However, 25-35% of patients
have primary refractory or relapsed
Hodgkin lymphoma, and a propor-
tion will eventually die of it. We
have known for more than a de-
cade that the standard-of-care for
patients who relapse after first-line
treatment is salvage chemotherapy
and autologous stem cell transplan-
tation (ASCT). Two clinical trials

have shown that ASCT is associated
with significantly greater freedom
from treatment failure, which is
achieved in around 50% of patients,
so this is our first choice of treat-
ment for these patients.
Unfortunately, this means that
about 50% of patients relapse after
ASCT, and the post-progression
survival for this group is poor. Up
until 2013, patients who relapsed
in the first year after transplant had
a median survival of only about one
year from the start of disease pro-
gression, and for those who relapsed
after the first year following trans-

This grandround was first presented by Astrid Pavlovsky, from the Department of Haematology, Fundaleu,
Buenos Aires, as a live webcast for the European School of Oncology. Emmanuele Zucca, from the Oncology
Institute of Southern Switzerland, Bellinzona, posed questions raised during the presentation. It was edited
by Susan Mayor. The webcast of this and other e-sessions can be accessed at e-eso.net.

plant, median post-progression sur-
vival was only around two years.
Salvage chemotherapy after fail-
ure of ASCT has not shown very
promising results, and controls dis-
ease for only seven to ten months,
so this is a subgroup of patients
where, until recently, there has
been no good standard of care treat-
ment. Different salvage chemother-
apy agents, including gemcitabine
and vinblastine, have been tried,
but with low overall and complete
response rates, and with accompa-
nying haematological toxicity.
Recently, we have seen very
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ASCT vs chemotherapy for patients with relapsed
chemosensitive Hodgkin lymphoma
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Autologous stem cell transplantation is the first choice of treatment for patients failing

first-line treatment
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transplantation; Dexa - dexamethazone

Source: N Schmitz et al. (2002) Lancet 359:2065-71, reprinted with permission from Elsevier

impressive results with monother-
apy for the first time, with the use
of brentuximab vedotin in patients
who have failed after ASCT, with an
overall response rate of 75% and a
34% complete response rate (JCO
2012, 30:2183-89). However, very
few of these patients maintain com-
plete remission, and they eventually
relapse.

The figure below traces progress
in the management of Hodgkin lym-
phoma over the last few decades,
from the introduction of chemo-
therapy in 1980, with the MOPP
regimen (Ann Intern Med 1980,
92:587-95), followed swiftly by
the ABVD regimen in 1982 (Can-
cer Treat Rev 1982, 9:21-35). More
recently, BEACOPP was introduced

Progress in Hodgkin lymphoma treatment
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in 2003 (NEJM 2003, 348:2386—
95), followed by the introduction of
brentuximab vedotin in 2012 (JCO
2012, 30:2183-89). Nivolumab
became available in 2016 for use

in patients who have relapsed after
ASCT.

Harnessing the power of
the immune system

For decades, we have been trying
to harness the power of the body’s
immune system to combat tumour
cell growth. Hodgkin lymphoma is
a clear example of a disease where
there are only a few malignant
cells together with a very extensive
immune infiltrate.

However, this immune infiltrate
is ineffective because the tumour
cells are still able to grow. So, how
can we optimise the power of the
immune system to become a line
of therapy? Programmed cell death
ligand 1 (PD-L1) is an immuno-
modulatory molecule expressed by
antigen-presenting cells as well as
by certain tumour cells. It binds to
T cell receptors, thereby inhibiting
T-cell-mediated immunity.

Almost all patients with Hodg-
kin lymphoma have an alteration in
chromosome 9p24, causing an over-
expression of PD-L1 and PD-L2 on
the surface of Reed-Sternberg cells,
which leads to immune evasion.

This  over-expression  makes
Hodgkin lymphoma uniquely vul-
nerable to PD-L1 blockade, as it
appears that Hodgkin lymphoma
cells depend on this mechanism to
survive.

In addition, the 9p24 amplifi-
cation leads to over-expression of
JAK-2, and this mechanism is also
being investigated in immuno-
oncology.
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Optimising the power of the body’s immune system in

Hodgkin lymphoma
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Hodgkin lymphoma has few malignant cells and a very extensive immune infiltrate, but
the immune infiltrate does not prevent the cells from growing

HRS - Hodgkin and Reed-Sternberg cells

Data on PD-L1 expression
in Hodgkin lymphoma

A recent study of diagnostic biop-
sies in 108 patients treated with ABVD
showed that all had 9p24 genetic alter-
ations. These alterations were either
disomies, polysomies, amplification,
copy gain or translocations. Progres-
sion free survival (PFS) of patients was
stratified according to stage. Three
prognostic groups were seen: early
favourable, early unfavourable and
advanced stage. In a parallel analysis,
PFES of patients was stratified accord-
ing to type of 9p24 alteration. These
resulted in new prognostic groups,
showing that the five patients who had
polysomy had 100% PFS, and patients
with amplification of 9p24 had the
worst PFS (JCO 2016, 34:2690-97).
The prognosis based on clinical stage
may be linked to the prevalence of

9p24 alterations. Only 24% of patients
with an early stage favourable progno-
sis had 9p24 amplification, compared
to 34% of those with early stage unfa-
vourable prognosis and 50% of those
with advanced stage disease. This is
the first time we have had a pre-treat-
ment genetic predictor of prognosis in
patients with Hodgkin lymphoma (see
figure overleaf).

A further study analysed the prog-
nostic impact of PD-1 expression in
tumour infiltrating leukocytes in diag-
nostic Hodgkin lymphoma biopsies in
415 patients treated with ABVD, with
or without radiotherapy (ISHL 2016,
T005). They were divided into either
low PD-1 expression (<10% PD-1 pos-
itive leukocytes, 85% of patients) or
high expression (>10% PD-1 positive
leukocytes, 15% of patients). Patients
in the high expression group showed
an inferior event-free survival com-

Inhibited antitumour
immunity

R

Programmed cell death ligand 1 (PD-
L1) is an immunomodulatory molecule
expressed by antigen-presenting cells
as well as by certain tumour cells.

It binds to T cell receptors, helping
tumour cells evade detection by the
immune system

pared with the low-expression group.
This gives a further possible prognostic
tool: patients with high-expression of
PD-1 might benefit more from high-
intensity chemotherapy or a PD-1
inhibitor as first-line therapy.

These new findings may in the
future have implications for plan-
ning upfront therapy in Hodgkin lym-
phoma, recognising that advanced
stage disease is associated with infe-
rior outcome and that 9p24 amplifi-
cation is also associated with an unfa-
vourable outcome. Amplification of
9p24 is more common in advanced
stage disease, and Hodgkin lymphoma
patients with high PD-1 expression
have inferior event-free survival after
ABVD compared to patients with low
expression.

Studies with immune
checkpoint blockade
therapy in Hodgkins

We now have two drugs -
nivolumab and pembrolizumab -
that are fully humanised monoclo-
nal antibodies that block interaction
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A genetic predictor of prognosis in Hodgkin lymphoma?

PFS stratified by clinical stage PFS stratified by 9p24 alterations
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9p24 amplification appears to be a genetic predictor of poor prognosis

A: ES-F - early stage favourable (n=33), ES-U - early stage unfavourable (n=41), AS - advanced stage
(n=34); P=0.002 log-rank test. B: Disomy (n=1), polysomy (n=5), copy gain (n=61), amplification
(n=39), translocation (n=2); P<0.001 log-rank test

Source: MG Roemer et al (2016) JCO 34:2690-97, reprinted with permission from the American
Society of Clinical Oncology. All rights reserved

Checkpoint blockade therapy

T-cell

HC Jirec

‘ Checkpoint =
inhibitors | L

between PDI1 and PD-L1, which
inhibits T cell activity to restore
normal immunological function.

A phase T study (CA209-039)

patients with relapsed or refractory
lymphoid malignancies and classi-
cal Hodgkin lymphoma. Exclusion
criteria were: no existing autoim-

investigated nivolumab in 105

Responses to nivolumab in relapsed/refractory
Hodgkin lymphoma
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The phase | CA209-039 study showed that immunological response to nivolumab

in heavily pretreated patients with classical Hodgkin lymphoma is quite variable and
individual for each patient

ASCT - allogeneic stem cell transplantation, HL - Hodgkin lymphoma, Bren - brentuximab vedotin
Source: ] Timmerman et al (2015) 13 International Conference on Malignant Lymphoma, Lugano,
Abstract #010
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mune disease, no prior organ or

Nivolumab and pembrolizumab are fully
humanised monoclonal antibodies that
block the intersection between PD-1 and
PD-L1, restoring immunological activity
Source: SL Topalian et al. (2014) JCO
32:1020-30, DF McDermott et al. (2015) JCO
33:2013-20

stem cell transplant and no prior
checkpoint blockade. Of the 23
patients with Hodgkin lymphoma,
78% had undergone prior ASCT and
78% had received prior brentuximab
therapy and had failed both, so con-
sequently had poor prognosis.

Results showed that, of all patients
with haematological malignancies,
patients with Hodgkin lymphoma
had the best response to nivolumab,
with an overall response rate of
87%, including 26% with complete
response and 50% with ongoing
response to treatment on follow-
up (median 74 weeks). Nivolumab
continued until progression or unac-
ceptable toxicity (Timmerman et
al, 2015, 13th International Con-
ference on Malignant Lymphoma,
Lugano, Abstract #010).

The figure left shows a spider
plot of responses to nivolumab,
demonstrating the wide variation in
response to treatment in Hodgkin
lymphoma patients. One patient’s
lesion grew markedly following
treatment before showing a partial
response. In contrast, two patients
had first complete remissions within
four to six weeks. After 76 weeks
of treatment, most patients had a
sustained partial response. Further
analysis showed that two patients
maintained a complete response
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Defining response to immunotherapy in Hodgkin lymphoma

Until now we have used the Lugano Classification to assess
response to treatment, particularly for chemotherapy,
incorporating PET to evaluate patients with Hodgkin
lymphoma. Chesson and colleagues have published a
refinement of the Lugano Classification that takes into
account the findings on response to immunotherapy:
the Lymphoma Response to Immunomodulatory Therapy
Criteria (LyRIC, Blood 2016, 128:2489-98).

These criteria include an indeterminate response (IR),
which is a provisional term to identify lesions that may be
flares or pseudoprogression of disease triggered by an
inflammatory response to therapy, in contrast to indicating
progressive disease. In the future, we should hopefully
be able to distinguish between these two mechanisms
but, for now, the definition allows appropriate patients
to remain on treatment until reassessment can accurately

confirm or refute progressive disease. There are three

classifications of indeterminate response (IR):

o IR1 refers to an increase in tumour size of 50% or
greater in the first 12 weeks of treatment, but with
no clinical progression.

o IR2 indicates the appearance of a new lesion or
growth of one or more existing lesions of 50% or
greater at any time during treatment, in the absence
of overall progression of tumour burden.

o IR3 refers to an increase in PET-FDG uptake (meta-
bolic activity) of one or more lesions with no increase
in lesion size or number.

The expert panel recommends repeat scanning after

12 weeks and carrying out a further biopsy to gain a

clearer idea of whether a patient has progressive disease

or not.

even after stopping treatment, and
two patients had late complete
responses, with one occurring after
stopping therapy.

These  findings  show  that
the immunological response to
nivolumab is quite variable and indi-
vidual for each patient. It is very dif-
ferent to that seen with chemother-
apy, so we have to evaluate response
differently.

It is important to recognise that
some individuals have early pro-
gression of their lesions followed by
subsequent remission, others have
durable partial responses with clini-
cal benefit, some patients have late
complete responses or improvement
in response after stopping treatment,
and others have new lesions with or
without reduction of pre-existing
lesions followed by late response to
treatment.

Longer-term  follow-up showed
that that progression-free survival
was 50% after a median follow-
up period of 92 weeks, and overall
survival was 74%. This is promis-

ing and represents a new treatment
option for patients with aggressive
Hodgkin lymphoma. When the data
were reported, most patients had an

ongoing response, so further evalua-
tion is ongoing.

Drug-related adverse events were
relatively frequent, with 83% of

Adverse events with nivolumab in patients with

Hodgkin lymphoma

Adverse event

Diarrhoea

Colitis
Hepatic

ALT increased

AST increased

Blood alkaline ihosihatase increased

Pneumonitis
N
Rash

Pruritus
Pruritic rash

kin hypopigmentation

perthyroidism
Hypersensitivity/infusion reaction

Bronchospasm
Infusion-related reaction

In the phase |
CA209-039
study, patients
with classical
Hodgkin lym-
phoma suffered
a wide variety of
adverse events.
All were grade

1 or 2, except
diarrhoea and
pneumonitis,
which were grade
3. There were no

3 (13) treatment-related

1(4) deaths. At the

1 (4) time of reporting,
all had resolved,

4 (17) except for the

2 (9) two marked *

1(4) and one case of

14) hyperthyroidism

Source: ) Timmerman et al (2015) 13 International Conference on Malighant

Lymphoma, Lugano, Abstract #010
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PD-L1 expression, 9p24 alterations, and responses in
patients treated with nivolumab
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Biopsy of 45 patients showed all had 9p24 alterations. Amplification of 9p24 was
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indicator for response to treatment with nivolumab (B)

Source: A Younes et al. (2016) Lancet Oncol 17:1283-94, reprinted with permission from Elsevier

Hodgkin lymphoma patients hav-
ing some kind of adverse event, but
severe adverse events were quite rare.
All adverse events were grade 1 or 2
except diarrhoea and pneumonitis,
which were grade 3. There were no
grade 4 or 5 events nor deaths related
to treatment; 14% of patients discon-
tinued nivolumab treatment due to
drug-related adverse events. Most of
the adverse events were haematologi-
cal or skin-related (see table, p 47),
and the majority occurred in the first
few weeks of treatment, before resolv-
ing. However, some patients had
severe adverse events later in treat-
ment, so they must be closely moni-
tored using an appropriate algorithm
to distinguish between immune-
related adverse events and disease
progression, to determine subsequent
management. Almost all adverse
events resolved with management,
except for hyperthyroidism, which
should be managed by a specialist.
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A further phase IT study (Check-
Mate 205) investigated nivolumab in
Hodgkin lymphoma patients divided
into three cohorts — patients who
had failed after ASCT (cohort A),
patients who had undergone ASCT
followed by brentuximab which then
failed (cohort B), and patients who
had received ASCT after or before
brentuximab (cohort C). Focussing
on cohort B, which included patients
who had previously failed ASCT and
brentuximab therapy, the patients
were given 3 mg/kg nivolumab every
two weeks until disease progres-
sion or unacceptable toxicity. Most
patients were treated as outpatients,
as nivolumab is a very easy infusion
to administer. The objective response
rate was 66%, with 9% of patients
achieving complete remission. The
median time to response was two
months, with a median duration of
response of eight months. Overall
survival at six months was 98% and

progression-free survival was 77%,
with a median progression-free sur-
vival of ten months (Engert et al, oral
presentation, European Hematology
Association, June 2016).

Forty-five patients were analysed
for genetic alterations, and all showed
9p24 alterations, including 85% with
either copy gain or amplification.
Responses were observed in patients
with all types of genetic alteration
at 9p24. Patients with amplification
of 9p24 had a higher level of PD-L1
expression. This was a favourable
prognostic indicator for response to
treatment with nivolumab, with 17%
showing complete response, which
was higher than in the other two
groups. In this trial, higher levels of
PD-L1 expression associated with
9p24 amplification were associated
with greater response to nivolumab
with better treatment outcomes.

Combination treatments
including nivolumab

Many clinical trials have inves-
tigated the safety and efficacy of
different combination treatments
including nivolumab. A recent
phase I/11 trial investigated the com-
bination of brentuximab vedotin
with nivolumab in 42 patients with
refractory or relapsed Hodgkin lym-
phoma, including 40% with primary
refractory disease. Of these, 33%
relapsed within one year and 26%
relapsed after one year (Herrera et
al. 2016, American Society of Hema-
tology Abstract #1105). Treatment
involved administration of cycle 1
of brentuximab given on day 1 and
nivolumab on day 8, followed by
administration of cycle 2 through
4 with brentuximab and nivolumab
given in combination on day 1 and
then every 21 days. After four cycles
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Question and Answer session with Astrid Pavlovsky

Emmanuele Zucca, from the
Oncology Institute of Southern
Switzerland, Bellinzona, posed
the questions.

EZ: I do not agree that bren-
tuximab is chemotherapy-free and
I would be more restrictive in the
use of the term. I must also high-
light that chemo-free does not
mean side-effect free. Would you
like to comment?

AP: Yes, I must highlight that
we are dealing with something
different, mot necessarily less
toxic, and we need more time to
see what will happen in patients
as they go along. Also, we must
see what treatments we can use if
immunotherapy were to fail, using
information from clinical trials
— including whether allogeneic
stem cell transplant is an option
— because there is limited experi-

of treatment, patients’ responses
were assessed, and those who were
eligible could then choose to go on
to ASCT.

Preliminary results showed a 90%
objective response rate to treatment,
with 62% of patients in complete
remission (Deauville Score 1-3 on
PET scan), 28% in partial remission,
and one or two patients with stable
or progressive disease. Almost two in
five patients (38%) experienced infu-
sion-related reactions to treatment,
but the overall safety profile was
manageable, with no dose reductions
or discontinuations due to adverse
events. The incidence of immune-
related adverse events was low, and
there was no antagonism between
brentuximab and nivolumab. The
promising activity supports further

ence of treatments after checkpoint
inhibitors have failed.

EZ: In addition to brentuximab
vedotin, do you consider any other
agents worth testing in combination
with nivolumab? Do you think we
will see phase I trials exploring use of
these treatments as first-line therapy,
or do they have a role only in relapsed
or refractory Hodgkin lymphoma?

AP: I think lots of patients do well
with ABVD, so I think it’s unlikely
that all patients will need these
treatments as first-line therapy. They
are also very expensive compared to
traditional therapy. | think further
evidence is needed from randomised
trials to support the efficacy of these
drugs as frontline therapy, and they
must show greater clinical benefit
than existing treatment [ABVD].
Many patients are cured with ABVD
with good overall survival. These are
very promising drugs, but we need

exploration of this chemotherapy-
free regimen for relapsed/refractory
Hodgkin lymphoma.

Looking to the future

There are now many clinical trials
with different combinations of these
new immunotherapy agents, used
with other checkpoint inhibitors or
other agents, both in first line and
in the relapsed refractory setting.
Immuno-oncology has changed the
scenery for patients with relapsed/
refractory Hodgkin lymphoma, with
higher overall and complete response
rates than traditional chemotherapy.

Nivolumab is currently licensed
for patients with refractory or
relapsed Hodgkin lymphoma, after

more time and data to assess eco-
nomic validity, toxicity and ease of
delivery, to decide which patients
receive these agents first line. For
now, I think the role of these drugs
is primarily for refractory and
relapsed Hodgkin lymphoma.

With regard to combinations,
there are many checkpoint inhibi-
tors that have been combined with
chemotherapy in clinical trials,
including CTLA-4 inhibitors and
PD-L1 inhibitors, and benda-
mustine has shown good results
in refractory disease. Ipilimumab
and pembrolizumab have shown
promising response in this group
of patients. We will soon have good
data to support the best combina-
tion and to suggest which patients
benefit most from particular com-
binations. However, it will be a
challenge to analyse response to
these agents in trials.

ASCT and brentuximab. Toxicity is
mostly immune related, but manage-
able with close monitoring.

Further studies are needed to
explore the specific indication for
these treatments and to evaluate
the best combination and timing of
treatment.

We also need to find a different
way of assessing clinical response,
with many patients showing a long-
term partial response.

In conclusion, it is very encour-
aging to have new options for this
subgroup of Hodgkin lymphoma
patients, and we are eager to gain
further information on how best to
use these drugs.

To comment on or share this article, go to

bit.ly/cw80-Hodgkin
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Changing cancer care together
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the efficiency of cancer care, focusing on better outcomes for patients.
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Ralph Weichselbaum and colleagues explore how enhancing innate and adaptive
immunity by combining radiotherapy and immune therapy could tip the balance of
the host immune response to promote cure.

This is a summary, by Janet Fricker, of a longer article that was first published in Nature Reviews nal l Ire
Clinical Oncology: Ralph R. Weichselbawm, Hua Liang, Liufu Deng & Yang-Xin Fu (2017)
Radiotherapy and immunotherapy: a beneficial liaison? Nat Rev Clin Oncol vol. 14, pp 365-379, REVIEWS

doi: 10.1038/nrclinonc.2016.211, and has been modified with permission. © Macmillan Publishers Lid SH&I,?_%I&Y

adiotherapy is wused in

around 50-60% of can-

cer patients, as a curative
treatment for those with localised
cancer or isolated metastases, and
as a palliative treatment for those
with widespread disease. Data from
many laboratories indicate that
local radiation produces systemic,
immune-mediated antitumour, and
potentially antimetastatic, effects.
Additionally, a combination of local
radiotherapy and immune-modu-
lation can augment local tumour
control and cause distant (absco-
pal) antitumour effects through
increased tumour-antigen release
and antigen-presenting cell (APC)
cross-presentation, improved den-
dritic cell (DC) function, and
enhanced T cell priming.
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A study using a mouse fibrosar-
coma model first showed that the
host immune status determines radi-
ation-induced  antitumour  efficacy
(J Natl Cancer Inst 1979, 63:1229—
35). A subsequent study showed
a response to high-dose radia-
tion in mouse melanoma tumours
implanted into immunocompetent
hosts, but not in those tumours
implanted in mice lacking immune
cells (Blood 2009, 114:589-95). Data
also showed that radiation promoted
antigen-specific T cell priming; how-
ever, paclitaxel and dacarbazine can
suppress T cell priming and abolish
radiation-induced tumour regression,

emphasising that chemotherapy tim-
ing and composition warrants careful
consideration when combined with
radiotherapy. Reports from different
tumour models highlight the impor-
tance of CD8" T cell infiltration in
radiotherapy effects.

Over the past three decades, we
have learnt more about how the
immune system — T lymphocytes in
particular — participates in tumour irra-
diation response. Localised radiation
initiates cell death and release of cyto-
kines and chemokines into the tumour
microenvironment, leading to infiltra-
tion of DCs, macrophages, and cyto-
toxic T cells, and suppressor cells such
as regulatory T cells (Treg) and myeloid-



derived suppressor cells (MDSCs), as
well as the efflux of immune cells,
such as DCs, that are important anti-
gen-presenting cells. Radiotherapy can
augment innate and adaptive immune
responses against tumours, decreasing
immunosuppression and potentiating
radiation response.

Radiotherapy can induce expres-
sion of chemokines, resulting in che-
motaxis of T cells into the tumour
microenvironment. Preclinical stud-
ies showed that radiotherapy-induced
liberation of tumour antigens drives
migration of antigen-presenting cells
to lymph nodes, where T cell priming
initiates a systemic response. Further-
more, localised radiotherapy induces
antigen release and cross-presenta-
tion by DCs in tumour microenviron-
ments, which can orchestrate tumour
eradication following radiation, with
or without immune modulation.

Research groups report that radia-
tion changes tumour cell phenotype,
resulting in upregulation of cell-sur-
face molecules and expansion of the
peptide pool, broadening antigens
available for presentation, and ren-
dering tumours more susceptible to
T-cell antitumour effects. Presence
of tumour-infiltrating lymphocytes
(especially effector T cells) before
therapy correlates with better survival
in many cancers.

A study of chemoradiotherapy in
rectal cancer showed that the total
number of CD3* T cells and cytotoxic
CD8* T lymphocytes is associated
with disease-free and overall survival
(Clin Cancer Res 2014, 20:1891-
99). We speculate that radiotherapy
induces release of chemokines,
enriching T cell infiltrate, and enhanc-
ing T cell priming, providing positive
immunological outcomes.

Natural killer (NK) cells are lym-
phocytes critical to host surveillance
against tumours. Irradiation increases

expression of NKG2D ligands in
human cancer cell lines (Science 1999,
285:727-9). NK-cell-based therapies
have increasingly been reported, with
strategies including immune check-
point blockade using antibodies to
PD-1 or CTLA-4 and adoptive trans-
fer of NK cells engineered to express
chimeric antigen receptors (CARs)
specific for tumour antigens.
Inamouse 411 spontaneous metas-
tasis model, NK T-cell deficiency lim-
ited lung metastasis, and enhanced
the anti-metastatic effects of radiation
and anti-CTLA-4 antibody treatment
(Clin Cancer Res 2009, 15:597—-606).
DCs are myeloid-derived cells that
are affected by alterations to tumour
microenvironments from irradiation.
Chemokines that attract antigen-
specific T cells and DCs are released
within irradiated tumours. Irradiation
increases tumour-associated DCs,
enhances mobilisation into draining
lymph nodes, augments DC matura-
tion, and increases the ability of DCs
to cross-present antigens and prime

T cells.

Tumour microenvironments com-
prise various inhibitory immune cells
(including Treg cells) and other stromal
cells. Treg cells are a subset of CD4*
T cells critical for regulation of inflam-
mation and autoimmunity, which
accumulate in tumour microenvi-
ronments and secrete the cytokines
TGFp and IL-10, suppressing effector
T cell activation and stimulating sup-
pressive myeloid-derived suppressor
cell (MDSC) functions. In response
to localised or whole-body irradiation,
Treg cell numbers increase in tumours
and immune organs, which might
reflect cell radioresistance. Radiation-
induced increases in Treg cell numbers
have been reported within tumours,

Key points

o Radiotherapy not only exerts
direct cytotoxic effects on tumour
cells, but also reprogrammes
the tumour microenvironment
to exert a potent antitumour
immune response.

o Tumour cell proliferation
and cell death due to T cell
cytotoxic killing coexist in irra-
diated tumours, resulting in
stable disease that might pro-
vide a window of opportunity for
immune modulation.

o Radiotherapy enhances antitu-
mour immunity, but also induces
immunosuppressive responses.

o The combination of immu-
notherapy and radiotherapy
presents a multimodal treatment
approach that involves stimu-
lating and suppressing various
pathways.

but not within draining lymph nodes
(Cancer Immunol Res 2015, 3:345-55).
Langerhans cells (radioresistant DC
subsets) can stimulate expansion of
Treg cells when migrating into draining
lymph nodes after whole-body irradia-
tion (Nat Immunol 2015, 16:1060-8).

Clinical trials indicate that highly
suppressive Treg cells in circulation
might represent heightened immune-
suppressive environments induced
by chemoradiotherapy at least tran-
siently, in patients with different can-
cers. Thus, targeting Treg cells, and/
or the immunosuppressive effector
molecule TGFp, and CTLA-4, might
reverse immunosuppression.

MDSCs contribute to tumour pro-
gression via stimulation of angiogen-
esis, tumour-cell invasion of adjacent
tissues, and metastasis (Ann Rev Med
2015, 66:97—110). Two MDSC sub-
sets are recognised: immature poly-
morphonuclear and monocytic cells.
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Interactions of these inhibitory
immune cell types can suppress
effector T cell function and tumour
angiogenesis, and promote tumour
progression.  MDSCs,  tumour-
associated macrophages, and other
immune cells, are essential for
tumour vascularisation.

Evidence suggests MDSCs have
a role in chemoresistance and radio-
resistance. Of note, while MDSC
recruitment is an immediate effect
of radiation, a drastic reduction in
MDSC numbers has been reported
7—14 days after a single high dose of
radiation, and this delayed MDSC
reduction could be an indirect effect
of host adaptive immune response.

Tumour-associated  macrophages
(TAMs) are classified as immune
stimulatory or immune regulatory. A
mouse melanoma model showed that
depletion of TAMs before irradiation
increased radiotherapy antitumour
effects (Cancer Res 2010, 70:1534—
3), but other studies produced con-
flicting results, emphasising a need
for additional studies into how radio-
therapy affects TAM.

With  fractionated radiotherapy,
fraction size and timing to achieve
optimal tumour effects remain to be
determined. Studies combining radio-
therapy with antibodies targeting a
variety of immune checkpoints indi-
cate both ablative and fractionated
radiation can be effective in tumour
control, depending on the experimen-
tal system studied and the approach to
T cell modulation used in combination
with radiation.

Type-1 IFN signalling in innate
immune cells, such as DCs, is essen-
tial for their function to prime and
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activate T cells. In the setting of abla-
tive radiotherapy, type-I IFNs improve
antigen cross-presentation and T cell
function.

Stimulator of interferon genes
(STING) is an endoplasmic-reticu-
lum-associated protein that activates
transcription of the type-1 IFN gene.
In a mouse regressing-tumour model,
STING was found to be essential
for a radiation-induced anti-tumour
response in established tumours
(Immunity 2014, 41:843-52). In
vitro and in vivo studies have shown
STING is required to induce type-1
IFN production, and promotes anti-
gen-specific T cell responses follow-
ing radiotherapy.

When co-cultured with irradi-
ated tumour cells, STING-deficient
DCs lose the ability to produce
type-1 IFN and prime T cells. lonis-
ing radiation is believed not only to
kill tumour cells directly, but also to
promote innate and adaptive immune
responses  via  STING-mediated
DNA-sensing pathways.

In tumour microenvironments,
irradiation induces stromal, immu-
nological and vascular changes that
are essential for tumour response.
Tumours have several fates: elimi-
nation, equilibrium, dormancy, and
escape. Historically, relapse 5-10
years after chemoradiotherapy has
been attributed to tumour dormancy,
whereas long-term progression-free
survival with palpable tumours after
therapy cessation reflects equilib-
rium. Tumour dormancy involves
dampening of immune processes,
whereas equilibrium maintains a bal-

anced state. Tumour escape involves
evasion of immune-mediated killing
mechanisms.

In 1980, it was noted that presence
of a palpable tumour and the rate of
regression after radiotherapy did not
predict cure in preclinical models or
patients (Br J Cancer 1980, 4S:1-10).
In immunogenic experimental mod-
els, tumour regression correlates with
permanent cure; however, with non-
immunogenic animal tumours, no cor-
relation between outcome and tumour
resolution at the end of treatment was
observed. Hence, investigators sug-
gested that the immune system had a
key role suppressing tumours remain-
ing palpable at the end of treatment.

Up to 50% of breast cancers and
a subset of prostate cancers relapse
more than five years after radio-
therapy. Whether differing clinical
responses reflect states of equilib-
rium or dormancy is unclear. One
view is that radiotherapy eliminates
most tumour cells, but rare radiore-
sistant clones remain, with the extent
of initial cell killing proportional to
time to relapse. An alternative view
is that a state of equilibrium or dor-
mancy exists that may in part be gov-
erned by tumour angiogenesis or the
host immune system.

To investigate the roles of intrin-
sic tumour radio sensitivity and the
immune system, we studied radi-
ation-induced  tumour equilibrium
and dormancy, and the contribution
of adaptive and innate immunity to
these processes using TUBO (HER2-
positive breast cancer) and B16 (mela-
noma) mouse models (J Immunol
2013, 190:5874-81).



‘Early escape’ describes tumours
with no response to radiotherapy;
‘stable tumours’ those that regressed
and remained stable for 34-60 days;

and ‘late relapse’ when formally ‘stable’

tumours regrew after 60 days. The
spectrum of responses mimicked what
has been observed in patients under-
going radiotherapy. The studies indi-
cate that CD8" T cells might mediate
tumour cell death in TUBO tumours,
and radiation-induced tumour equi-
librium (RITE) might be a balance
between cell birth and cell death.
CD8* cells are thought to mediate
RITE through IFNY ; hence neutrali-
sation of TFNY could lead to tumour
regrowth. The finding that RITE exists
in stable mouse tumours suggests that
therapy-induced equilibrium between
cancer-cell division and host immune
system killing dictates disease status,
supporting the feasibility of treating
stable disease by tipping the balance
(equilibrium) in favour of host antitu-
mour immunity.

Data from tumour models indi-
cates PD-L1 expression is induc-
ible in tumour cells or host immune
cells. When PD-L1 was blocked in
mice harbouring stable tumours, most
tumours regressed, confirming that
activation of antitumour immunity can
shift the balance towards eradication
of non-progressing tumours (J Immu-
nol 2013, 190:5874-81).

Notably, in a clinical trial involv-
ing 277 patients with a range of can-
cer types, PD-L1 expression on both
tumour and immune cells strongly
predicted response to PD-L1 inhibi-
tors (Nature 2014, 515:563-7). In a
mouse model, radiotherapy and same-
day PD-1/PD-L1 inhibition achieved
better tumour response than delayed
administration (Cancer Res 2014,
74:5458-68).

Although clinical confirmation is
required, we hypothesise the RITE

Radiation-induced effects on tumour cells
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Radiation enhances anti-
tumour immunity, but
also induces immuno-
suppressive responses,
via multiple mechanisms

APCs - antigen-presenting
cells; cGAMP - cyclic GMP-
AMP; cGAS - cyclic GMP-AMP
synthase; DAMPs - damage-

associated molecular
patterns; DC - dendritic
cell; FGF - fibroblast growth
factor;, HMGB1 - high-
mobility  group  protein
B1; IFN - interferon; IL-

1B - interleukin 1B; IL-10
- interleukin 10; MDSC -
myeloid-derived suppressor
cells; NLRP3 - NACHT,
LRR and PYD domains-
containing protein 3; PDL1-
programmed cell death
ligand 1; RLRs - RIG-I-like
receptors; STING - stimulator
of interferon genes; TGFB
- transforming  growth
factor-B; TLRs - Toll-like
receptors; TNF - tumour
necrosis factor; Treg cells,
regulatory T cells

Source:  Nature  Reviews
Clinical Oncology. Reprinted
with permission © Macmillan
Publishers Ltd

The major clinical successes in
radio-immunomodulation are the
result of the advent of immune check-

Mouse models are, however, hetero-
geneous, and not all mice developed
PD-L1 expression leading to RITE.

point inhibitors. It has been noted that
the PD-1/PD-L1 pathway primarily
regulates ongoing inflammatory activ-

Winter 2017 /2018 | Cancerworld 55



ity, whereas the CTLA-4 pathway reg-
ulates autoreactive T cell responses.
Patients with ‘good immune scores’
and  pre-existing  tumour-specific
T cells have better outcomes following
immune checkpoint therapy (Nature
2014, 515:496-8), and in patients
who would otherwise not respond to
immune checkpoint inhibitors, local-
ised radiotherapy can induce tumour-
specific T cells, promoting responses
(Vaccine 2015, 33:7415-22).

Inhibitors of the CTLA-4 pathway
(e.g. ipilimumab) have shown encour-
aging results in cancer. CTLA-4 func-
tions as an immune suppressor by
increasing the signal intensity required
for CD8" T cells to engage target
tumour cells.

Treatment of mouse 4T1 primary
mammary carcinomas with irradiation
and CTLA-4 blockade inhibited lung
metastases, with therapeutic effects
requiring CD8", but not CD4", T cells
(Clin Cancer Res 2005, 11:728-34).

Results from a mouse model indi-
cated a hypofractionated regimen
plus anti-CTLA-4 therapy was more
effective than either alone in inducing
immune infiltrate and abscopal effects
(Clin Cancer Res 2009, 15:5379-88).
Results of early clinical studies of
anti-CTLA-4 antibodies demonstrate
improved overall survival (OS) in a
range of cancers. Anti-CTLA-4 thera-
pies have been tested in combina-
tion with other treatments, including
vaccines,  granulocyte-macrophage
colony-stimulating factor (GMCSF),
other checkpoint inhibitors, radiother-
apy and chemotherapy.

A phase III trial to assess radio-
therapy plus ipilimumab or placebo
in patients with metastatic castration-
resistant prostate cancer found no
significant difference in OS, but a
post hoc subgroup analysis revealed a
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trend towards improved OS, and sig-
nificance in patients with bone metas-
tasis (Lancet Oncol 2014, 15:700-12).
In  preclinical models, combined
radiotherapy and anti-CTLA-4 treat-
ment was efficacious owing to stress-
induced NKG2D  (natural-killer
group 2, member D) expression on
tumour cells that survive irradiation,
making them susceptible to NK-cell-
mediated cytotoxicity (Oncoimmunol-
ogy 2013, 2:¢23127).

PD-L1 expression has been
observed in solid malignancies, and
might be a dominant mechanism of
immunosuppression in some tumours.

The presence of PD-L1 in tumours
predicts responses to PD-1/PD-L1
blockade, and inhibition of the PD-1/
PD-L1 pathway on T cells is associ-
ated with antitumour activity in mouse
models and clinical trials. A mouse
model showed substantial tumour
regression with high-dose radiation
and an anti-PD-L1 antibody. Dramatic
reductions of MDSCs were seen,
associated with increased CD8" T cell
infiltration and priming (] Clin Invest
2014, 124:687-95). Conversely, when
CD8* cells were depleted, MDSC
recovered. MDSC-mediated  sup-
pression of T cell function in cancer
progression is well-established, and
MDSCs are associated with chemo-
resistance.

In vitro cytotoxicity assays revealed
that activated CD8" T cells kill
MDSCs directly, with cytokines pro-
duced by activated T cells leading
to MDSC apoptosis. By contrast,
although IFNY production correlates
with T cell activity, IFNY did not
mediate induction of MDSC death in
assays. These reports suggest that, in
preclinical models, inhibition of the
PD-1/PD-L1 checkpoint combined

with radiotherapy liberates T cells
from  immunosuppression,  which
in turn positively alters the tumour
microenvironment.

Several mouse solid tumour mod-
els demonstrate synergistic effects
of radiotherapy and immunotherapy
via checkpoint inhibition, includ-
ing improved survival using PD-1
inhibitors plus stereotactic radiation
in orthotopic brain tumours, com-
pared to either treatment alone, and
improved survival adding PD-1 inhibi-
tors to TGE blockade plus radiation-
induced vaccination, compared with
radiation-induced  vaccination plus
TGFB blockade alone.

Radiation-induced vaccination
involves conversion of tumour into an
in situ vaccine by inducing immuno-
genic death of cancer cells, promoting
a pro-immunogenic fumour micro-
environment and thereby priming
tumour-specific T cells (Int | Radiat
Oncol Biol Phys 2012, 84:879-80).

Data indicate radiation and anti-
PD-1 therapy increases memory CD8*
T cell numbers. Although NK cells
might contribute to local tumour con-
trol, CD8" T cells have been shown to
be required for the antitumour effects
produced by combined radiotherapy
and anti-PD-L1 antibodies (Cancer
Res 2014, 74:5458-68).

A preliminary preclinical report
indicated that radiotherapy combined
with an anti-PD-1 antibody can result
in primary tumour control and absco-
pal effects (Int ] Radiat Biol Phys 2014,
90:S1), with further studies indicat-
ing that the combination induces
endogenous antigen-specific immune
responses, resulting in improved local
control in melanoma and breast carci-
noma models (Oncol 2015, 29:331—
40). Timing of anti-PD-L1 blockade is
crucial: concurrent but not sequential
radiation results in long-term tumour
control  (Oncoimmunology ~ 2015,



4:¢1016709). Currently, over a dozen
clinical trials are evaluating anti-PD-1
and anti-PD-L1 antibodies combined
with radiation.

The abscopal effect (regression or
disappearance of lesions outside irra-
diated fields) is rare with radiotherapy
alone, but is increasingly reported
when radiation is administered with
immune modifiers in preclinical mod-
els and patients, leading to suggestions
that it is an immune-driven phenom-
enon, indicating that local radiother-
apy produces systemic effects. Stud-
ies show localised radiotherapy plus
CTLA-4 blockade inhibited develop-
ment of lung metastases; and radio-
therapy plus anti-PD1 antibody treat-
ment produced abscopal effects in a
range of carcinoma models, with one
study showing almost complete regres-
sion of the primary tumours and a 66%
reduction in distant tumours.

Several case reports highlight
regression of targeted lesions and
abscopal effects in melanoma treated
with ipilimumab and radiotherapy
(NEJM 2012, 366:925-31). In the
first clinical trial testing abscopal
responses with radiotherapy and
GMCSEF, 27% of patients with meta-
static solid tumours experienced the
desired effect (Lancet Oncol 2015,
16:795-803). Collectively, observa-
tions of the molecular and cellular
events generating the abscopal effect
indicate these are the result of a cel-
lular feedback mechanism involving
effector T cells within the irradiated
tumour microenvironment, which
occurs several days after local radio-
therapy and subsequent to APC
migration and T cell activation in
the draining lymph nodes. Thus,
the abscopal effects could be modu-
lated by tipping the balance between
positive immune regulators (of T cell
function) and negative regulators (of

the local and systemic suppressive
microenvironment) to elicit strong
immune responses.

Current evidence indicates that
radiotherapy can invoke both local
and systemic immune responses,
which can either support tumour
cell survival or promote tumour cell
death. Enhancing innate and adap-
tive immunity by combining radio-
therapy and immunotherapy is thus
crucial to improve patient survival.
Current radioimmunotherapy para-
digms are based on results from
animal models, observations of
responses in patients, and prelimi-
nary data from trials of combination
immunotherapy and radiotherapy.
Robust  hypothesis-testing  clinical
trials are required to determine the
appropriate approach to integrating
these modalities.
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“Theres no easy way I can tell you this, so I'm

sending you to someone who can.”
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THE EUROPEAN SOCIETY
OF SURGICAL ONCOLOGY

Better outcomes with
innovative surgery

ith the knowledge that age is the greatest
risk factor for developing cancer, and
the recognition that the population is
aging, we simply cannot neglect the
need to advance European cancer care.
We must upgrade our measures in order to improve
long-term survival rates and quality of life. The focus on
the development of innovative medical techniques is an
overlapping priority in both surgery and oncology fields.
Innovation is shaping the future of surgical oncology;
the pace of change in surgical techniques has increased
substantially, and will probably accelerate in the future.
Representing a growing community of more than 16,000
surgical oncologists worldwide, the European Society
of Surgical Oncology has a duty not only to support
and share the adoption of new ideas, techniques and
devices, but also to stimulate and encourage them. Our
commitment to the advancement and modernisation
of cancer surgery led us to choose “Better Outcomes
with Innovative Surgery” as the theme of ESSO 38,
organised in collaboration with the Hungarian Surgical
Society.
This choice of theme demands an additional dynamic
and interactive dimension to our usual format, and we
are excited to present a rich and inspiring programme to
showcase practice-changing discoveries and advances
in surgical research.
The event will bring together top oncology experts
for debate sessions, aiming to tackle controversial

Santiago Gonzalez-Moreno — President of the European
Society of Surgical Oncology (ESSO), and Medical
Director and Head of Surgical Oncology at the

MD Anderson Cancer Center, Madrid

questions and foster interaction between participants
and key opinion leaders. There will be Meet-the-Expert
sessions and educational workshops, as well as unique
opportunities — including video lectures and mentorship
sessions —designed to support our society’s professional
development. Scientific symposia will dissect existing
limitations and explore new trends, patient reported
outcomes and state-of-the-art practices. There will also
be a heavy emphasis on networking, to take advantage
of the delegates’ varied educational, professional and
cultural perspectives, and to facilitate multidisciplinary
collaboration and exchange European best practices.
Together we can bridge the gap on European disparities
and contribute to the continuous improvement of cancer
treatment quality, accessibility and innovation. We hope
you will join us to foster collective progress in surgical
oncology.

ESSO 38 will take place on 10-12 October 2018 in
Budapest, Hungary.

For more information on registration deadlines
or to follow details of the programme as they

are announced, visit the congress website:
www.essoweb.org/ESSO38

Or follow the conversation on Twitter: @ESSOnews
#ESSO38 or LinkedIn: www.linkedin.com/company/
ESSO-news
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The do-nothing dilemma

To treat or not to treat? Different people respond in different ways to learning they
have lesions that may or may not develop into threatening cancers. Charlotte Huff
talks to ‘patients’, doctors and psychologists about reaching a decision on what to

do next.

some lung nodule or, say, a growing bulge in a crucial

blood vessel. You have no choice but to continue with
normal life: going to work, running errands, paying taxes,
negotiating with your kids over screen time. But you're
always living, at least to some degree, under the looming
shadow of a medical question mark.

Judy Refuerzo ventured further along that uncertain
journey this summer, walking the full length of the Camino
de Santiago — some 500 miles and 38 days across the Pyr-
enees into Spain — to commemorate her 60th birthday. It
had been a long-planned trek, one that she tackled with a

Imagine for a moment that you have a tiny but worri-

backpack and a close girlfriend for company. She’s not in
denial, she insists, about the malignant cells that doctors
found in her breast nearly two years ago.

She’s been getting regular imaging tests to make sure
that the cells — collectively called ductal carcinoma in situ
(DCIS), or sometimes stage 0 breast cancer — have not
migrated beyond the milk ducts. But the California yoga
teacher has decided against any kind of treatment, includ-
ing surgery — at least for now. “I just don’t want to be cut
open for no reason,” she says.

In the process, Judy has joined a growing group of so-
called watchful waiters, snared within a modern-day web

Winter 2017 /2018 | Cancerworld @ 1



of aggressive testing and medical uncertainty.

The concept of watchful waiting (synonymous, for
some doctors at least, with ‘active surveillance’) is nothing
new. Through the ages, doctors have sometimes recom-
mended hitting pause on treatment. Increasingly, though,
more and more people are caught up in a peculiar medical
purgatory, particularly in countries like the USA where an
emphasis on screening and high-tech imaging to rule out
medical problems can cascade into more testing and other
uncertainties.

“T think our technologies are moving faster than our abil-
ity to know what to do with the conditions we find,” says
Shelley Hwang, a breast surgeon at Duke University Medi-
cal Center and a prominent DCIS researcher. “And once
you know it, you can’t un-know it.”

Sometimes, as in Judy’s situation, people will choose that
wait-and-see path. While still quite controversial, some
doctors are willing to delay surgery and other treatment for
DCIS unless there are signs that the malignant cells are
moving into the surrounding breast tissue. In other medi-
cal scenarios, patients are told flat out that monitoring is
the only immediate option, as it's too risky to operate until
circumstances become more life-threatening.

Medicine has reached a crossroads. Shadows, nod-
ules and other changes can be flagged much earlier, in
the maybe-or-maybe-not-worrisome stage. Meanwhile,
researchers and clinicians are learning that, for some con-
ditions, less medical care might be better, both in the short
term and also possibly over the longer haul. Even some
cancer cells, it seems, can flare and fade away.

But that shift in medical thinking raises other big ques-
tions: Are some people more psychologically able to cope
with medical limbo? Can clinicians identify which patients
might better weather uncertainty? And how do doctors
counteract that innate human desire to ‘do something’, not
only in their patients, but in themselves?

“People don't like this idea of watching,” says Rita Red-
berg, a cardiologist at the University of California, San
Francisco. “The whole fact that we've told you to watch. ..
makes you feel like something bad is going to happen.”
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Even though, she says, a lot of things that are watched will
never progress, there is a drop in a person’s quality of life
when they get into a surveillance situation.

If she chose to, Redberg could tout medical creden-
tials that run for pages. She’s a long-standing cardiology
researcher, a vocal opponent of inappropriate imaging, and
the chief editor of JAMA Internal Medicine.

In the late 1970s, she and her fellow medical students
were learning how to perform a physical exam, which
meant practising on each other. One student found a lump
in Redberg’s neck, which — after more than two decades
of monitoring with blood tests — was eventually biopsied
in 2000. It was papillary thyroid cancer, the most common
form of thyroid cancer. Soon after, she had surgery.

If she had had her biopsy today, Redberg might have had
another, albeit controversial, option: to simply monitor her
cancer. Surveillance has long been considered an option for
low-risk prostate cancer, and now researchers are exploring
its use in other cancers, including papillary thyroid, which
is, very often, so slow-growing that someone can fare well
for years without it spreading.

Another is DCIS, Judy’s diagnosis. As mammography
and other imaging has become more common and more
sensitive, diagnoses of DCIS now make up as many as a
quarter of breast cancer diagnoses. Previously, it was virtu-
ally unheard of.

The question is: how risky is it to leave those cells alone?

Since few women choose surveillance, research answers
are limited. But a recent look back at patients treated in
Boston proved encouraging. After ten years, over 98% of
women hadn’t died from their low-grade DCIS, whether
they had had surgery or not.

While the cancer outcomes are crucial, the impact
on someone’s quality of life shouldn’t be ignored. Some
women who choose surgery, radiation and other measures
for DCIS might struggle with related pain and recovery for
some time, Hwang says. But without surgery, she counters,
“there’s another flavour of misery where you're just worried
every day of your life that you're going to get cancer.”

Hwang is leading the first large-scale randomised DCIS
study in the USA, known as the COMET trial, which will
analyse cancer rates as well as the psychological ripple
effects. Psychological and quality-of-life aspects also are
part of a similarly designed study called LORIS, which was
launched in 2014 in the UK.

Prior research shows that women with DCIS harbour
similar fears about recurrence and dying as those who have
invasive breast cancer, despite DCIS being less serious.
“We've got a lot of worry going on and we don't even know if
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the treatment that they're receiving actually is of any value
to them at all,” says Lesley Fallowfield, the principal inves-
tigator on the LORIS study’s quality-of-life assessment.

During discussions after her 2014 diagnosis, Judy's
doctors recommended a myriad of treatment approaches
— mastectomy, lumpectomy, radiation and tamoxifen — in
various combinations to prevent the malignant cells from
spreading. Finally, a surgeon suggested that Judy talk to
doctors at the University of California, San Francisco, early
proponents of monitoring as an alternative strategy. “He
said, ‘They have a different view of DCIS than the rest of
the world,” Judy recalls.

As she mulled over her options, Judy worried about the
risk of surgery and radiation, including short-term discom-
fort and possible longer-term side-effects. Plus, no one
could guarantee her that the malignant breast cells would
be eradicated for good. Do I want to live my life healthy
and feeling good, she asked herself, or miserable and not
feeling good, with the same outcome?

Judy, who already avoided meat, has made other changes
to her diet since her diagnosis, dropping wheat and dairy.
She’s also taking vitamin D to supplement her low natural
levels. She believes that many of us periodically harbour
malignancies somewhere in our bodies, cells that can be
beaten back with exercise, nutrition and other healthy hab-
its. But she also admits to flickers of doubt: “Occasionally
I'll think, ‘Why do I think I'm special?”

Lung cancer CT screening

Theresa Monck, a 63-year-old from Brooklyn, New
York, is soaking up her first years of retirement, especially
the opportunities to travel. But her next lung scan lurks in
the back of her mind. The former smoker started getting
annual CT scans in 2013 to look for any early signs of lung
cancer. Two small nodules were identified. Over the last
several years they have not grown, a reassuring sign.

Still, Theresa has pushed for a biopsy. Doctors, she
says, have told her that the nodules are too small to risk
the procedure, which involves inserting a needle into her
lung. “I don't like having them...” she says. “But what am
[ going to do?”

Theresa and patients like her are providing some insights
into just how much angst men and women living in medi-
cal limbo really suffer.

In 2013, the US Preventive Services Task Force rec-
ommended CT-scan screening for long-term current and
former smokers. (European countries have been slower to

conduct such screening outside of research studies, which
are ongoing.) The goal is to find cancers at an earlier and
likely more treatable stage.

But there’s a significant catch. Anywhere from 20% to
50% of people, depending on the study cited, will have to
deal with a false positive, where a nodule is found that,
after further testing and scrutiny, doesn’t prove to be can-
cerous. Sometimes patients won't know one way or the
other for years, but will continue to undergo imaging to see
if the nodule is growing.

For some people monitoring can morph into an end-
less loop, says Renda Soylemez Wiener, a pulmonologist at
Boston University School of Medicine. While the typical
guidance is to stop after several years if the nodule hasn’t
changed, this regular scanning can highlight another nod-
ule, and the clock starts over. “Patients wind up in this pro-
longed period of uncertainty,” she says.

How much distress those scans generate, though, is still
not clear. One study tracked just over 2,800 participants
in the US-based National Lung Screening Trial. Research-
ers found that those who had a suspicious nodule detected
(and later ruled out) didn't suffer any more anxiety than
those whose imaging tests didn't turn up anything.

Joanne Marshall, a former smoker, is among those who
might have reason to fuss. Her mother was diagnosed with
lung cancer in 2012. Soon after, Joanne got her first scan,
which identified three small nodules. But they haven't
grown and neither has her concern. “Some people can be
nervous nellies — that's just not me,” says the 54-year-old,
who lives near Los Angeles. “T need to watch it because 1
would like to have a fighting chance, and I can't take back
the smoking history.”

But Wiener says her research shows that not everyone is
similarly sanguine if a nodule is found. Sometimes patients
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act as though theyve already been diagnosed with lung
cancer, she says. A woman in one of her studies quit her job
to find another that would allow more time with her family.

In another study, Wiener assessed the perceptions of
122 veterans whose nodules had been picked up in the
course of checking out another potential medical problem.
Nearly 40% reported at least mild distress after the nodule
was identified; 16% described their distress as moderate to
severe.

And even when a doctor says that CT scans are no longer
necessary, 29% of patients report being ‘somewhat nervous’
to stop surveillance, and 10% would be ‘extremely nervous’.

Theresa, the Brooklyn retiree, had a similar reaction
when she learned that clinicians typically don’t follow nod-
ules that haven't changed for longer than several years.
She'd continue the CT scans, she maintains, even if she
had to go to another hospital, and even if her insurance
wouldn'’t cover them and she had to pay herself. How else
would she know if one of those nodules ever began to grow?

Theresa and Joanne both carry several small, relatively
low-risk nodules in their lungs. Yet their reactions have been
notably different. Fallowfield, the principal investigator on
the LORIS study’s quality-of-life assessment, says research
indicates that we all have personality filters through which
we sift medical information, sometimes in surprising ways.

Years back, Fallowfield was involved with a study which
looked at the processing styles of 154 women wrestling
with the weighty decision of whether or not to have pro-
phylactic surgery to remove both breasts. Just over half of
the women — all of whom faced a high risk of breast cancer
based on family history or other risk factors — chose surgery.
Most of the rest declined, with a small number delaying
their decision for various reasons.

Understandably, both groups reported high anxiety at
the start. But among those who chose the double mastec-
tomy, those feelings “by and large” eased over the course of
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18 months, Fallowfield says. But they didn't among those
women who opted for surveillance.

How could that be? Researchers found some indications
in a ‘ways of coping’ questionnaire that they had asked both
groups to fill out in order to gauge how they handled life’s
difficulties. The women who chose surgery tended to have
a more proactive, problem-solving approach, and likely that
helped ease their anxiety moving forward, says Fallowfield.

The women who declined were prone to using “detach-
ment or distraction as a way of coping with life’s traumas,”
she says. “These were ostrich-head-in-the-sand-type peo-
ple.” But that coping mechanism had a crucial flaw. Imag-
ing tests and check-ups kept reminding them of their can-
cer vulnerability.

Suzanne Miller, a clinical health psychologist who stud-
ies medical decision making, believes that the UK women
who turned down the operation fall into a subset known as
‘monitors’, one of two coping styles that she first described
in the late 1970s. The others — ‘blunters’— prefer to engage
with medical details and discussions on an as-needed basis.
“They hear what they're told,” she says, but are not inclined
to dig further.

Monitors are more likely to do research before an
appointment and pepper the doctor with questions. They're
also more likely to amplify any medical risks, which can
become stressful if they decide on surveillance for a condi-
tion such as DCIS, Miller says. They may choose it “on the
basis of the rational concrete pros and cons,” she says. “But
many of them understand going into it that this is going to
have an emotional toll.”

In recent years, Miller has come to believe that moni-
tors can be divided even further by coping style. ‘Non-
strategic monitors’ likely haven't taken steps to mitigate
the emotional toll between scans and check-ups. They
might continue to fret and stew, which can snowball into
regret that they haven't taken a more ‘active’ step, Miller
says. Hence the pervasive anxiety suffered by the women
who turned down prophylactic mastectomy in Fallowfield’s
study. Another example is men with early-stage prostate
cancer who initially commit to surveillance, but eventually
go under the knife because they can't stand the uncertainty.

Judy Refuerzo is what Miller describes as a ‘strategic
monitor, someone who relies on support, self-care and
other strategies to dampen their own monitoring tenden-
cies. Along with boosting her nutrition and striving to live
life to the max — Judy says she’s probably a bit more spon-
taneous these days — she tries not to think too much about
her cancer risk. Yet she still has scans every six months.

“I'm under surveillance,” Judy says. “I'm not an idiot —
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I'm proactive.” In February 2016, Judy's most recent MRI
scan showed some DCIS growth, but no signs of invasive
cancer.

The desire to act

Miller’s tool, the Monitor—Blunter Style Scale, is one way
that clinicians can get a snapshot of a patient’s coping style.
It would also be helpful if a doctor could capture a sense of
an individual patient’s risk tolerance, says Shelley Hwang, the
Duke breast cancer surgeon — something similar, she says, to
how financial planners assess whether their client is capable
of or interested in taking on additional financial risk.

Patients and doctors caught in this cycle of surveillance are
fighting one of the most innate human tendencies: the desire
to act, says Paul Han, a physician and researcher who studies
medical uncertainty and risk communication. That impulse
can infect far more mundane situations than expanding aor-
tic aneurysms or early-stage cancers, Han says, noting that
every day doctors must decide whether to prescribe antibiot-
ics to patients with respiratory symptoms.

“Everybody wants something done, when in fact often
nothing is really needed except observation and letting things
run their course,” he says. “But there is this sort of general
impatience in our medical culture, and in our culture at
large.”

Han speculates that this discomfort with watchful wait-
ing might figure more prominently in the USA than in coun-
tries in Europe and elsewhere where conversations about
healthcare costs and trade-offs are more publicly hashed
out. Fallowfield agrees, wondering if the US-based DCIS
study (COMET) might struggle more than the UK one she
works on (LORIS) to recruit patients willing to have their
treatment randomly assigned, as Americans tend to be “less
risk-tolerant”.

Fallowfield also echoes other clinicians who worry that
misleading medical language can unduly alarm patients,
ramping up their perception of their own risk status and thus
influencing their treatment choices. When talking to LORIS
study participants, clinicians use the term ‘active monitor-
ing rather than ‘watchful waiting’. “Watchful waiting’ sounds
quite passive — you are sitting there waiting for something to
happen,” she says.

Using the term ‘ductal carcinoma in situ’ is similarly like
waving a red flag in front of patients, Fallowfield says, because
it includes the word ‘carcinoma’. If keeping DCIS as an acro-
nym is important, she suggests other terminology, such as
‘ductal changes in situ’ or ‘ductal calcifications in situ’.

In the prostate field, there’s an analogous diagnosis to
DCIS, a pre-cancerous condition called high-grade prostatic
intraepithelial neoplasia. It's the word ‘neoplasia’ that “can set
off patient alarm bells,” says Tan Thompson, a prostate cancer
researcher at the University of Texas Health Science Center
in San Antonio.

“Didn’t Ralph Nader call the Corvair unsafe at any speed?
The terminology does affect behaviour.” Thompson and other
clinicians have proposed a less malignant-sounding, albeit
clunky, alternative: IDLE, short for indolent lesions of epi-
thelial origin.

“It would also be helpful if a
doctor could capture a sense
of an individual patient’s risk
tolerance”

To reduce patient fears, clinicians should do a better job at
communicating medical risk, says Renda Soylemez Wiener,
the Boston pulmonologist. She points out that just one-quar-
ter of 244 patients diagnosed with lung nodules were able to
predict with any degree of accuracy the likelihood that their
nodules would prove to be cancerous. Overall they pegged
their risk at 20%, but their actual risk based on nodule size
was 7%. Nearly three-quarters of them didn't realise that
some lung nodules grow so slowly that they will never prove
to be life-threatening.

A surveillance contract could also help avert patient—
doctor misunderstandings, says Brendan Stack, Jr, an
Arkansas thyroid cancer specialist. A written agreement
for patients considering thyroid monitoring could ensure
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an upfront discussion of the risks involved, he says. It
could also lay out the circumstances under which the
patient’s decision would be revisited.

Once a patient has ‘self-declared’ that surveillance is the
best course, it can be difficult to convince them to deviate,
even if the malignancy shows signs of becoming more aggres-
sive, says Thompson. “Changing horses from doing nothing
to something is sometimes difficult for people, if you will — to
push a reboot to the computer and reassess.”

Should we stop looking so hard?

From Rita Redberg’s perspective, there is one easy way to
reduce the expanding pool of watchful waiters: stop search-
ing for medical ills so fiercely in the first place.

She now wishes that she hadn’t dug so far, literally, into
her own thyroid. After the lump was detected during medi-
cal school, a radioactive iodine scan determined that it was
a ‘hot’ nodule — one that produces excess thyroid hormone
— but likely benign. Redberg did little more to check it out
for some two decades, other than periodic blood tests, until
her primary care doctor worried that it might be growing. She

Calling for the bhest in

cancer journalism

Few issues are more important for serious
journalism than cancer and journalism
that 1s making a difference should be
celebrated.

The international print & online magazine
Cancer World is looking for outstanding
pieces of journalism [print, online and
broadcast] that are changing the way we
think about cancer.

The closing date for applications is 1st May 2018.

agreed to a needle biopsy, which she now regrets. Her surgery
in 2000 left Redberg with a scar on her neck. Each day, she
takes a thyroid replacement pill.

Strangely enough, Brendan Stack has a similar story. He
was teaching medical residents about ultrasound technology
and they were practising on his neck when they found a thy-
roid nodule. It was biopsied twice, but cancer still couldn’t be
completely ruled out.

Watchful waiting was one possibility. “I couldn't tolerate
that,” Stack recalls. “I said, ‘We're taking it out.” In 2006, he
had surgery to remove the half of his thyroid where the nod-
ule was located. The pathology showed no signs of cancer.
Even so, he has no regrets: “I'd do the same thing today.”

And Redberg? She’s not quite so unequivocal, given how
slowly thyroid cancer typically grows. “Probably, on balance,”
she says, “I would have been happier not to have known
about it.”

This article first appeared on www.mosaic.com, published by
Wellcome. 1t is republished here under a Creative Commons
licence.
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In the Hot Seat
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LUPMC International

President, UPMC International

UPMC is a 14-billion-dollar integrated global health enterprise, closely linked
to the University of Pittsburgh. Twenty years ago it opened a transplant hospital
in Sicily. Since then, its International arm has expanded to build hospitals and
offer consultancy and other services worldwide, with a special focus on cancer
care. Fabio Turone asked UPMC International President Chuck Bogosta about

what they do and why.

Fabio Turone: UPMCs international operations have
developed rapidly in recent decades, but the impression
given is of a strategy that was made up on the go...

Chuck Bogosta: When we first got into this area
there was no roadmap. Healthcare is very difficult to glo-
balise. Our strategy from the beginning was the one iden-
tified 20 years ago when we opened our first transplant
hospital in Sicily. We didn't believe that the concept of
medical tourism was sustainable, so instead of focusing
on bringing the patients to the US we are more focused

70 Winter 2017 /2018 | Cancerworld

on ensuring that patients don’t have to leave home.

Our transplant centre in Sicily started with a strong
relationship we had with a hepatologist who started to
bring patients in need of a liver transplant to Pittsburgh.
He proposed approaching the local authorities and the
Vatican. Now the hospital has top outcomes one year
after transplant, and is working fully with funding from
the Italian National Health Service, with around 5% of
income derived from international patients. It's a great
example of how we were able to export something while
learning a great deal from the experience.



In the Hot Seat

FT: Are you using the experience in Italy to develop
similar models in other countries?

CB: Something that very few other organisations have
recognised is that one size does not fit all. Tt varies by
geography, it varies by country. In China for example we
provide consulting services, and we would never make an
investment.

In Treland we own 50% of a cancer centre, and in part-
nership with a private healthcare provider we are open-
ing another cancer centre, of which we will own 50%. In
Italy we own one-third of the transplant centre in Sicily
and 100% of a cancer centre in Rome. We always have at
least a management agreement to provide clinical over-
sight.

FT: How much of your activity is focused on cancer, and
do you focus on particular treatment approaches?

CB: At least half of the 12 or so countries and approxi-
mately 20 different activities we are involved in are cancer
related. We are working with the Union for International
Cancer Control (UICC) to develop a model that would
be very comprehensive, and include surgical, radiation
and medical oncology. In Kazakhstan we are developing a
cancer treatment facility and a medical school.

In Sicily the plan is to develop a medical school as
well. In Colombia we are in talks to develop a medical
school in conjunction with the cancer hospital that we
have in Bucaramanga.

In emerging countries, bringing cancer care up to
international standards is particularly important. Every
country is different, and we also focus on providing
opportunities to cancer professionals within the context
of the agreements with local partners.

FT: Some people in Europe worry that the US model
might work against the public approach to healthcare

CB: When we go overseas we view it as an opportunity
to understand what the needs are and see if we can fill
that gap: we don't necessarily take the approach of bring-
ing the US way of doing things.

For instance the cancer centre in Rome is focused
on high-end radiotherapy and radiosurgery, for which
patients had to go to Milan. We were the first to bring
this technology to that part of Ttaly; that was our main
motivation.

All of the reimbursement issues, the licensing and reg-

ulatory issues, the needs were in place to bring an invest-
ment. We see private patients, we see public patients and
the Italian Government didn’t have to come up with at
least $10 million. I look at it as a great example of a win—
win for the Italian Government, since it's much cheaper
to keep patients in Rome.

FT: How do you balance the incentive to make the
activity profitable with a commitment to achieve the best
outcomes?

CB: There are three reasons why we do what we do.
We would never go anywhere where we didn't believe
we can improve the quality of healthcare and — this goes
hand in hand — UPMC's reputation globally. It also has to
make good business sense: we have to be able to sustain
a financially viable operation. All three of them have to
exist.

We are a $14 billion organisation, but we essentially
are a community asset, guided by community principles:
there are no shareholders. We have a bit of a schizo-
phrenic mission: for our organisation in the United
States we have to improve the Pittsburgh reputation and
support the academic and clinical missions of UPMC.

That's a different perspective from the one we discuss
with our partners overseas, in which our number one pri-
ority is to improve the quality of healthcare. Pittsburgh
evolved from being a heavy industry region to what now
we call Meds&Eds, medical and education are the driv-
ing economic force today.

Each project is unique, but we don'’t partner with real
estate developers nor with private equity firms, because
their focus is completely financial. It's much more impor-
tant for us to partner with governments, with health min-
istries, with healthcare organisations.

To comment on or share this article, go to bit.ly/cw80-bogosta

Chuck Bogosta is Executive Vice President of UPMC and
President of UPMC International. He also leads the UPMC
Hillman Cancer Center, which uses a ‘hub and spoke’ network
model to allow patients to access high-quality treatment in

their local community. Before joining UPMC he was a founder
member of Corporate Health Dimensions, which specialised
in direct contracting of pharmacies and outpatient clinics for
major companies.
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