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Editorial

A thought-provoking perspective
by oncologist Ethan Basch,
published recently in the New

England Journal of Medicine, highlighted
the absence of any patient input into estab-
lishing a drug’s safety. This might seem sur-
prising, given that distressing symptoms –
which patients are best placed to report on
– account for a large number of drug-related
side-effects.

We know that all too often there is a dis-
connect between patients’ and clinicians’
estimates of symptom severity, with patients
tending to report symptoms earlier and more
frequently than physicians. By failing to
collect information on patients’ first-hand
experience of adverse events we risk sys-
tematically underestimating a drug’s safety
and tolerability.

As Basch and others have argued, this
issue is becoming increasingly important
with greater use of targeted therapies, which
are associated with mild to moderate side-
effects that can persist in the long term.
These types of therapy are typically reported
to be ‘well-tolerated’ and the harmful impact
of their side-effects – including treatment
non-adherence – are often overlooked.

The US National Cancer Institute’s
CTCAE – the adverse events grading system
most commonly used in cancer clinical tri-
als – was developed in an era when cytotoxic
drugs were administered intermittently and
were associated with transient side-effects.

� Kathy Redmond � EDITOR

There is a big difference between the toler-
ability of a grade 3 or 4 side-effect that lasts
two days and a side-effect that may be less
severe but persists in the long term. Using
instruments that capture the patient
experience – such as the Patient-Reported
Outcomes version of the CTCAE – would
help throw light on the true impact of per-
sistent, low-grade side-effects and provide
greater clarity for the development of triggers
for treatment modifications.

The use of existing information tech-
nologies, such as mobile-phone-based symp-
tom management systems, could mimimise
the additional administrative burdens on
clinical trials. This would also help address
another limitation of the current approach to
collecting data on adverse events, in that
patients can report the information when
they experience the problem or soon after,
rather than reporting back only during clinic
visits, where their recall can be subject to dis-
tortion by a variety of factors.

Collecting information directly from
patients about the side-effects they are expe-
riencing could provide valuable insight into
the safety and tolerability of a particular
drug and help differentiate it from other
similar products.

Patients deserve a voice in defining how
tolerable a drug is, and the time is right to cor-
rect an anomalous situation in which our
knowledge of a drug’s side-effects is based too
much on second-hand impressions.

Is it safe, is it tolerable?
Why not ask the patients?

The Missing Voice of Patients in Drug-Safety Reporting, by Ethan Basch, can be accessed at http://content.nejm.org/cgi/reprint/362/10/865.pdf
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Angelo Di Leo:
mapping the geography of breast cancer

� Marc Beishon

Angelo Di Leo cut his research teeth on early studies into personalising chemotherapy.Mapping

the geographyof interconnectedbiomarkers that canpredictwhichbreast cancerpatients respond

towhat isnot aguidingprinciple forDiLeosomuchasan immediate task–a task thathe feelswould

progress far fasterwere less effortwastedon trials that fail to address differences in tumourbiology.

T
hehottest topic in cancer has for some
time been personalising treatment for
patients, and interest continues to be
fuelled by the explosion in new biologi-
cal data now feeding into thousands of

researchprogrammes around theworld.Breast can-
cer has long led this field, andmany experts are pre-
dicting major breakthroughs in treatment planning
thanks to technologies such as genomic profiling.

But as Cancer World has often reported, the
complexity of this genetic information alone is enor-
mous. And what we are learning now about the
structure and subtypes of tumours is adding yet
more layers of complexity saysAngeloDiLeo, oneof
the newwave of top breast cancer clinicians.

“Wehaveof courseknown for some time that one
patientmayhaveadifferent typeofbreast cancer from
another, butwe are now finding that a tumour in one
personhasdifferentparts thatdonotplay thesamerole
in the life of the cancer. We also know that parts of
tumours interact with the host in different ways and
can also change over time according to the treat-

mentswegive. It’s anextraordinarily complex system.”
Di Leo, who chairs the oncology department at

Prato Hospital in Tuscany, Italy, is a medical oncol-
ogist who worked on the first efforts to personalise
cytotoxic chemotherapy treatment in the late1990s,
and is now one of the leading international authori-
ties onwhere themostpromising avenues lie, andhe
isoptimistic. “Despite thecomplexity, I donotbelieve
wehave reachedaplateau inprogresswithbreastcan-
cer, andwithother tumours for thatmatter,” he says.
“Thebiological informationwill allowus tomakesub-
stantial improvements in targeting.”

Heandhis teamare involved inmuchof the cut-
ting-edge research into breast cancer, not only
studying the latest targeted biological agents, but
exploring fields that could help better target these
new therapies, such asmetabolomics, the study of
compounds arising frommetabolism,which could
give rise to newbiomarkers for cancer types. ButDi
Leo has largely made his name in the field of tar-
geted chemotherapy – finding out which patients
benefit most frommany existing cytotoxic drugs –
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and he considers we are in a position to uncover
muchmore information aboutwhere they can best
be applied, alone or in combination with newer
technologies, including by going back to data from
hundreds of thousands ofwomenwho participated
in trials that did not – or could not – take into
account the biological information we have now.

What is helpingDi Leomake his case is having
his own oncology unit that he started from scratch
in 2003.Upuntil then, Prato – a city often bypassed
in favour of themore glamorous, nearby Florence –
had little integrated cancer care to offer patients.
After working in Belgium for a long spell, Di Leo
took anopportunity to build anew research-oriented
oncology department on his return to Italy, rather
than take a number two position in a larger, estab-
lished centre. “The Italian Association for Cancer
Research (AIRC), the major funding agency in
Italy supporting investigator-driven research, played
a critical role in facilitatingmyprogramme inPrato.

I am also thankful to the Sandro Pitigliani Founda-
tion, which has supported this project since Sep-
tember 2003 even thoughwewere at the beginning
of this new venture in Prato.”

Given a budget to set up his own vision of an
oncology department – and despite inevitable Ital-
ian bureaucracy – Prato now has multidisciplinary
teams for several cancer types, and a particular
strength in breast cancer, as well as a translational
research lab. It is also part of a growing regional net-
work– theTuscanCancer Institute (IstitutoToscano
Tumori).None of this existed a few years ago and it
is nowaplatform fornot only enhancingpatient care
but also developing the careers of young oncologists
(DiLeo alsohas a teachingposition atFlorenceUni-
versity), andhas putPrato on the oncology research
map. Oncologists at the Sandro Pitigliani medical
oncology unit, Di Leo’s key creation, are now regu-
lar contributors tomajor journals andmake presen-
tations at top conferences.
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DiLeoconfesses to great pride in the teamheheads.
“It is aperfect exampleof integrationbetween senior
and junior people, who bring either experience or
enthusiasm to our programmes. Together with my
colleagueAugustoGiannini (head of pathology) we
are now trying to facilitate the ‘return’ of bright Ital-
ian scientists who have been working abroad for
some years.” Libero Santarpia, a young pathologist
withexpertise ingenomics, is onesuch returnee,who
recently joinedDi Leo’s team as leader of the trans-
lational researchunit, after spending five years at the
MDAndersonCancerCenter.

Butpersonalisation is aboutmuchmore than just
thebiological behaviour of a tumour – it’s also about
taking into account the health and preferences of a
patient, asDiLeo stresses. “People comeup tome in

conferences andask, ‘What is the first-line treatment
formetastatic breast cancer?’ I say, ‘I don’t know– it
dependson thepatient in front of you.’ Youcan’t pos-
sibly map out an algorithm for late-stage disease as
there are somanyvariables, suchas thepatient’s pref-
erences for the level of aggressiveness of treatment,
howandwhendrugs are taken,whether theycan tol-
erate hair loss and other side-effects, and so on.You
might just be able to do it for early-stage cancer but
for metastatic disease it’s impossible.”

And communication with patients – especially
the first appointment, where impressions are made
– canbe critical in determining the success of treat-
ment, addsDiLeo,whoholds strongviewsabout the
qualityofdoctor–patient interactions.Hisowncareer
path, he says, has been very helpful in learning the

“Personalisation is also about taking into account

the health and preferences of a patient”
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Enthusiasm and
experience. Di Leo is

very proud of the
team he has built
up in Prato, and

has high hopes of
attracting back
some of Italy’s

brightest and best
who are currently
working abroad
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were not translating them into clinical practice, so
much ofmy research thenwas disappointing.”

In Milan at that time Di Leo did not have the
opportunity to step up to help close this major
research gap, and he applied to several centres
abroad,preferring to remain inEurope rather thango
to the US, where he had already completed two
short spells as a visiting physician.He succeeded in
landing a full-time post in the chemotherapy unit at
the JulesBordet Institute inBrussels. “The institute
certainlywasn’t the force it is nowback in 1996,” he
says, “butMartinePiccartwas there and just starting
on her major work in breast cancer, and as soon as
Imet her, any doubt I had disappeared.”

Piccart-Gebhart, as she is now, had just started
theBreast InternationalGroup(BIG), andshe imme-
diatelypitchedDiLeo into international collaborative
research and also supplied that vital lab-clinic inter-
action he’d been missing in Milan. “I found that
research doesn’t have any borders and that you can
collaborate with the best people by finding who is
working on complementary aspects of a problem
elsewhere. It opened a newworld tome.”

Di Leowas given one of the first personalisation
research projects in breast cancer, comparing an
anthracycline drug with the CMF regime in early-
stage disease to see who would benefit most from
which treatment. “We collected tissue from centres
around Belgium, which was successful as it is not a
large country and people were very helpful, and we
focused on the topoisomerase II alpha [topoIIα]
marker, finding also a group in Finland that was
expert in the labwork,whilewehad theclinical side.
We invited themtoa seminar inBrussels – I remem-
ber howexcited everyonewas that an enzyme in the
nucleus of a cancer cell could be helpful at predict-
ing the outcome of a treatment.

“Thehypothesiswas that theamplificationof the
topoIIα gene was associated with the activity of the
anthracycline drug – if there was protein overex-
pression then thedrugwouldhit its target andbepar-
ticularly effective, and our results were positive and
confirmedbyother groups.Butwhen I lookbackon
our2002paper, Inowsee that theproblemturnedout
to be more complex, and this has not led to a con-
clusive change inpractice– it needs tobecombined
withotherbiological information.Butwhat it did lead
to was a new field of research, which is targeted
chemotherapy.” The search is on now for more

craft of themedical oncologist from this standpoint
andother aspectsofbasic clinicalwork, aswell as the
research which he subsequently became heavily
involvedwith.

Hehad theusualmotivation forwanting to enter
medicine–adesire tohelppeople. “But Iwasalso fas-
cinatedby thebiological aspects, thecomplexmech-
anisms that regulate the body.Oncology is a natural
choice for combining these interests.” After com-
pleting a degree inmedicine and surgery at theUni-
versity of Palermo, he went to work at the National
Cancer Institute inMilan in1989,while also gaining
a postgraduate diploma in medical oncology at the
University of Pavia.

“My first priority inMilanwas tounderstandhow
to be a good medical oncologist and provide a good
level of care to cancer patientswith all tumour types
– you can be the brightest clinician around but you
have to learn how to communicate with patients. I
think also that it is mistake to specialise too early in
your career – it’smuchbetter to cover different areas
ofmedical oncology anddevelop a transferable plat-
form– amethodology you can apply to any setting.”

Di Leo is concerned too, like many medical
oncologists, about the lack of standardisation of
trainingandpractice for the specialty aroundEurope.
“Despite theefforts ofESMO[EuropeanSociety for
Medical Oncology] with its certification scheme,
it’s had little impact on theverymixedpicturewesee,
such as clinical oncologists also carrying our radio-
therapy innorthernEurope, gynaecologists as breast
cancer specialists inGermany and, until recently, in
Italy you didn’t even need any internal medicine
training to become amedical oncologist.

“I’ve been involved alsowith theEuropeanSoci-
etyofBreastCancerSpecialists [EUSOMA]onasur-
vey of medical oncology training, which shows a
pretty disastrous level of difference; we proposed a
template of skills, but take up has been very poor.”

Meanwhile in Milan it did not take long for Di
Leo tobecomefrustratedwithpatients’unmetneeds,
suchaspainand lackofchoiceofdrugs tocontroldis-
ease. “I startedwithprostate cancer,where thedrugs
we had were mostly not helpful for some patients
because we had not yet made much progress in
making the linksbetweenbiologyand theclinic, such
ashow to tacklehormone-refractoryprostate cancer,
whichwas the first trial Iwas involvedwith.The labs
may have been making exciting discoveries but we

CoverStory
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biomarkers that couldpotentiallybehelpful in select-
ing tumours that are particularly sensitive to DNA
damaging cytotoxics.

DiLeowent on to run one of the first BIG trials,
on the taxanedocetaxel, and its role inbreast cancer,
identifying centresworldwide and recruiting people
to conduct the research. “I also helped set up a
translational researchunitwithpathologistDenisLar-
simont, to go back to the tumours and see what
benefitwewere gaining– itwaswhat Iwanted todo
inMilanbutonlyachieved it inBrussels.MartinePic-
cart helpeddrive funding for the lab, and it grew rap-
idly, and itwashard to leave itwhen I came toPrato.
But it’sbeenamodel forwhat I’vegoneon todohere.”

Following hismove toPrato in 2003,DiLeohas
considerably upped his involvement in interna-
tional research and conferences, finding himself
much indemandashe continues to research the tar-
geting and optimal use of systemic therapies,
togetherwith his teamand colleagues abroad. They
are also pursuingmore fundamental laboratory sci-
ence such as studying the characteristics of circu-
lating tumour cells.

Di Leo recently presented research about opti-
mal dosages for fulvestrant. “The hormonal therapy
agents are for the 60%–65% of women with
endocrine disease, but within this group there are
half who are very sensitive and half less so. Most
don’t need chemotherapy and it has been the first
generation of genomic signatures that has helped
consolidate this concept.”

The MINDACT trial, the large project that is
using a genomic signature that could better deter-
mine which women can avoid chemotherapy, is a
good study, he comments. “It’s logistically complex
but has been the first attempt to test such personal-

isation on a large scale – other trials are mainly ret-
rospective and ofmoderate size. It’s not going to pro-
vide all the answers but there have been some big
surprises– the signaturehas shown theexact opposite
in some cases of what you would expect when you
were convinced to give or not give chemotherapy
basedon traditionalmarkers, and thegrey areaweare
considering here is not small – it is 25%–30% of the
endocrine-sensitive population.”

New chemotherapy agents, he adds, are also
now available that are helping to improve quality of
life, for instancebecause theycanbe takenorally. “You
can see how it lifts women’s spirits when you offer
them less intensive treatment,” he says.

Then there are of course the targeted biological
therapies. “While some have clearly changed the
story of a disease – trastuzumab and lapatinib for
HER2-positivebreast cancer, and imatinib forCML
andGIST – the newwave of drugs has not given us
what we expected. I’m not saying they are not good
– theywork, but thebenefit is not great and someare
associatedwith relevant side-effects.Whatweneed
to do is carry out muchmore work on trials on who
will derive themostbenefit fromthesedrugsandstop
trialling targeted treatments on untargeted popula-
tions.” The classic examples, he notes, are the anti-
EGFRtherapies,whichwere onlymarginally useful
in tumours suchas lungoverall, but have sincebeen
found to be active in certain groups.

But faced with the Catch 22 of not knowing
whom to target until the expensive large trials have
beendone,DiLeo reckons thatmuchgain couldbe
made by much closer interaction with laboratory
scientists. “The problem is clinicians and pharma-
ceutical companies don’t talk to them enough – for
example, with agents such as the anti-angiogenic

“I found research doesn’t have any borders and that

you can collaborate with the best people elsewhere”

“We need to stop trialling targeted

treatments on untargeted populations”

CoverStory
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have generated much interest in the cancer com-
munity – could be teamed with cytotoxic drugs to
makeadoubleattackontheDNArepairmechanisms
in tumours, he adds.

With someparts of a tumour interactingwith the
host in different ways, or an agent suppressing one
regionandnot another, and theheterogeneity among
the first level of subtypes,DiLeo sayswhatweneed
is a ‘geography’of eachbreast cancer.Muchof the lat-
est thinkingwas discussed at IMPAKT, aEuropean
translational researchmeeting inBrussels inMay, that
Di Leo co-chaired with Christos Sotiriou (a former
colleague at the Jules Bordet), and which is now in
its secondyear. “It fills oneof themain gaps inEuro-
pean breast cancer meetings, although I would still
like to seemore smaller events for young investigators
and clinicians.” (Webcasts of IMPAKT talks can be
replayed at esmo.onsite.tv/impakt2010, including
one on metabolomics by Catherine Oakman, an
Australianoncologistworking atPrato andoneofDi
Leo’s current key co-authors. The metabolomics
work is being done in conjunction with theMemo-
rial Sloan-KetteringCancerCenter inNewYork.)

drugs, the lesson they have given us is to use lower
doses continually. Instead we were giving higher
dosages for a shorter time.”

He also reckons that the new levels of complex-
ity under investigation about intra-patient hetero-
geneity – that is, variation in a tumour within an
individual –will provide vital clues toprogressing the
targeting story. Following the classification of breast
cancer into its main molecular types – luminal A
and B,HER2 and basal (triple node negative) – the
next stepsare to lookathowthedifferent typesof cell
thatmakeup these tumoursbehaveand interactwith
the host, among other factors.

Not all cancers of the HER2 type, for instance,
behave in the same way, he points out, and there is
crossoverbetween thegroups; the secondgeneration
of genomic signatures is attempting toprovide infor-
mation across the subgroups. “Evidence is emerging
that excitingnewagents suchas thePARP inhibitors
– which could be most active in the hard-to-treat
triple-node-negativecancers thatoftenaffect younger
women – might also be active in other subtypes of
breast cancer.”ThePARP inhibitors –which indeed

CoverStory
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A constructive partnership. Di Leo’s wife,
Laura Biganzoli, is a medical oncologist running the
geriatric oncology programme at the same hospital



peting to offer the best care can only be good, he
adds, so long as protection is provided for regions
in the south of Italy that historically have been less
competitive.

Just asacancer treatmentdecision isoften theonly
opportunity, so too is the first meeting with a cancer
patient. “We schedule at least 45 minutes for a first
consultation– if a patient feels they arewelcomeand
their problem iswell understood, they aremuchmore
likely to trustus ifweneed tohelp themwithmorebad
news, or if we need to change their treatment.

“Whatwealsodo–which is also verydemanding
in time– is have aday eachweekwhenpatients and
their families can come in and talk to us about their
situation, andwherewedonot schedule anyclinical
activities. We discuss concerns about treatment,
clarify issues and get feedback about how we are
doing,whichwealsodowithquestionnaires.Youcan
get so wrapped up in treatment plans that you may
notdiscover, aswedid, that actually somepatients are
most concerned about not being able to park by the
clinic when they came for chemotherapy.”

For their part, he promotes among his clinicians
not only good communications but also consistent
practice according to guidelines. As he notes, with
manyexpensivedrugs at their disposal, the onlyway
to control costs at local level is to give themcorrectly
–not over- or underused. “Wehaveweeklymeetings
where we discuss who should have treatments and
whoshouldnot. I’m trying tokeepahigh level of con-
sistency– itwouldnot be good if oneoncologistwas
denying adrugbutnext door anotherwas giving it to
the same patient.”

Among his many activities Di Leo sits on the
St Gallen panel – the treatment consensus confer-
enceonbreast cancerheldevery twoyears inSwitzer-
land – but he warns about the use of guidance and
tools that do not provide an indication of individual
benefit.Hehasaparticularconcernaboutoncologists
who rely overly onAdjuvant!Online, theweb-based
resource. “It’s easy to use and you get nice graphs
of risks and benefit but it can mislead about the

“Given the biological heterogeneity within the same

tumour, we may need a ‘map’ of each breast cancer”

CoverStory

10 � CANCER WORLD � SEPTEMBER/OCTOBER 2010

Another important part of the picture hementions
is molecular imaging. “With the new tracers we
have nowwe can see the tumour’s metabolic activ-
ity, and if it’s dying, growing or invading. For exam-
ple, BIG is looking to start a neoadjuvant study
using latest imaging techniques for an important tar-
get for oestrogen-positive tumours.”

Meanwhile, in the clinics at Prato, the number
of new cancer cases seen has shot up to 1500 a year
and Di Leo’s team is monitoring some 20,000
patients within the regional network structure.
“Italy has decided to invest in regional development,
and each region is reorganising its health services
to provide better care and prevent patientsmoving
between areas, which would reflect badly on our
care and also be a loss of funds,” he says. Com-

SAY GOODBYE TO UNTARGETED TRIALS

The hugely complex nature of breast cancers – their heterogeneity – posesmajor
challenges for oncologistsmaking decisions about chemotherapy because the
results from trials are often hard to tailor for an individual patient. As Di Leo and
colleagues explore in a review paper, ‘Adjuvant chemotherapy – the dark side of
clinical trials. Have we learnt more?’ (The Breast 18 S3), there is heterogeneity
not only in the biology of breast cancers, but also in treatments according to dose
and scheduling, in mechanism of action (some drugs have non-cytotoxic bene-
fits, for example), and in risk – somewomen dowell even without adjuvant treat-
ment that many would have given.
The paper gives a good overview of progress and promise in establishing mark-
ers to unpick some of this variation and target cytotoxic treatments better. And
themessage is clear – this is not the future but should be the focusof currentwork.
A recent editorial written byDi Leo andOakman titled ‘Ode to a past emperor’ (JCO
28:18) is a devastating critique of a cytotoxic chemotherapy trial reported in the
same issuewhere they take apart its claim for significance, pointing to poor design
and missed opportunities to investigate beyond the ‘one size fits all’ mentality.
As they say, “Whereas the old generation of clinical trials has been pivotal in shap-
ing our adjuvant chemotherapy approach, the rule of the old empire has come to
a close…Patient eligibility was defined by tumor risk factors. Future generations
of trials must abandon this method of patient selection and define eligibility by
tumor biology…The era of breast cancer as a homogenous disease is nomore.”



scientific direction. “But overall the balance is posi-
tive – before these groups came along many issues
simplywerenot in themindsof clinicians, suchas all
those personal variables for treating someone with
advancedcancer.And theyareona learningcurve too
– for example,when I gave a talk to aEuropaDonna
meeting at the European Breast Cancer Confer-
ence inBarcelonaon targetedchemotherapy, I found
they had a level of caution that was not apparent 10
years ago.”

Onemajor factor inhis life that spansbothhome
andwork is hiswife, LauraBiganzoli, who is amed-
ical oncology specialist based in his own depart-
ment, andwhomhemet inMilan. “Yes, I’mnominally
her boss, but she runs her own programmes in the
important and emerging field of geriatric oncology.
The good side is that I have someone I can trust and
talk to aboutwork,but thebadside is youcan talk too
much about it back at home. But the key point for
anyone who follows my type of career is to have an
understandingandsupportive family, especially given
the travelling and late working I have to do.” They
have adaughter, Federica,whowasborn inBelgium
–DiLeokeeps tellingher she’s part of thenewEuro
generation when she’s teased at school about not
being a proper Italian.

Among his key mentors and colleagues are of
courseMartinePiccart-Gebhart, andalsoAronGold-
hirsch at the European Institute of Oncology in
Milan,whopioneeredunderstandingof thecomplex
biologybehindendocrine treatment inbreast cancer.

Plans for the next few years are clear. “I’m con-
tinuing to push the research on personalising
chemotherapy – it will be part of our treatment
options for a long time to come. Iwant also to accel-
erate and improve the efficiency of trials inBIGand
IBCSG.And here in Prato I’ll continue to improve
care, ensure long-term commitment to oncology,
andmake us more visible in the wider cancer com-
munity, especially by promoting young people to
take leadership positions in the clinic and lab.”

Those who had not heard of Prato now have a
new beacon to add to the cancermap.

benefitsofhormonal andchemotherapyas it assumes
all patientsderiveequalbenefit. It shouldnotbeused
for treatment decisions, but it can beuseful for esti-
mating prognosis, say the 10-year risk of death of
someone with a small, node-negative, endocrine-
resistant tumour.”

AlongwithBIG, othermajor groups thatDi Leo
andPratoworkwith include the InternationalBreast
Cancer Study Group (IBCSG), and the Oxford-
based Early Breast Cancer Trialists’ Collaborative
Group,whichcrunchesdata fromtrialsworldwide to
understand better what is happening with systemic
therapies. Major problems persist, however, in the
design and aim of many trials, he says. “We are in a
changing phase. Typical examples are the taxane
trials of the last decade, some of which have not yet
reported. We have some 60,000 patients in these
trials – far toomany andwe are duplicating effort in
toomany studies. In somecases investigators prefer
to be leaders of a small trial –we simply donot need
25ormore trials to demonstrate the effectiveness of
taxanes.What’s more, many of these trials cover all
patient types but on their own are not big enough to
reveal any significant data about subgroups.”

DiLeohas alsobeenoneof the fewEuropeanson
an important committee at theAmerican Society of
ClinicalOncology (ASCO). “Thiswasongrant selec-
tion for young investigators. I’mvery keen topromote
youngerpeopleand I send themtoconferenceswhere
I can, although the organisers obviously want the
seniorpeople tocome. I alsogive themfirst authorship
onpapers. I think if youareworking at a centrewhere
you cannot research a new drug or marker, you can
insteaddiscoverpromising youngpeople as anequally
important contribution.”AsDiLeohimself is only46,
this is amark of his ownconsiderable achievement in
the first half of his career.

DiLeo is nowon the scientific advisoryboardsof
SusanGKomen for the Cure and the Breast Can-
cer Research Foundation, both of which allocate
manymillionsofdollars of research fundsayear,with
Pratoamong thebeneficiaries.DiLeo recognises that
sometimes advocacy groups do not push in a logical
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Neurological side-effects caused by
recently approved chemotherapy drugs

Many recently approved anti-cancer drugs have neurotoxic side-effects, which in some cases

limit the dose levels patients can receive. Oncology teams need to know how to check for

warning signs and symptoms and how tomanage these toxicities to ensure patients receive the

optimal therapeutic treatment while minimising severe or chronic side-effects.

Oncologists know only too
well that neurotoxicity rep-
resents the dose-limiting

toxicity for many of the chemother-
apy drugs that we have used for
decades. This includes drugs such as
the vinca alkaloids, cisplatin and
paclitaxel, among others. Neurotox-
icity is also important with some of
our newer chemotherapy drugs,
including drugs that are based on
older drugs, such as new formula-
tions of paclitaxel (nab-paclitaxel),
nucleoside analogues; new alkylating
agents such as temozolomide, and
new classes of drugs, including pro-
teasome inhibitors and tyrosine
kinase inhibitors.

Focusing on cancer drugs
approved since 1999, the classes of
drug we will discuss include:

� microtubule inhibitors
� DNA-damaging drugs, such as

alkylators and platinating drugs
� nucleoside analogues
� proteasome inhibitors
� immunomodulatory drugs (IMiDs)
� angiogenesis inhibitors.

ESO presents weekly e-grandrounds which
offer participants the chance to discuss a
range of cutting-edge issues with leading
Europeanexperts, fromcontroversial areas
and the latest scientific developments to
challenging clinical cases. One of these is
selected for publication in each issue of
Cancer World.
In this issue, David Schiff, co-director of
theNeuro-OncologyCenter, University of Vir-
ginia Health System, Charlottesville, USA,
reviews the neurological side-effects asso-
ciated with some of the more recently
approved chemotherapydrugs. Thematerial
is based on a review co-authored by
PatrickWenandMartin vandenBent (Nature
Rev Clin Oncology 6:596–603). Andreas
Hottinger, fromGenevaUniversity Hospital,

Switzerland, hosted a Q&A session during
thee-grandround livepresentation. Thepres-
entation is summarised by SusanMayor.

The recorded version of this and other e-grandrounds, together with 15 minutes of
discussion, is available at www.e-eso.net/home.do
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NEW MICROTUBULE INHIBITORS
Microtubule inhibitors that have been
approved in the last 10 years include
nanoparticle albumin-bound paclitaxel
(nab-paclitaxel) and ixabepilone.

The well-known peripheral neuro-
toxicity related to paclitaxel is a sen-
sory neuropathy,which tends to be distal
and length-dependent in terms of symp-
tomatology. It is thought to be related to
microtubule inhibition of axonal trans-
port, which explains why the longest
peripheral nerves – to the feet and hand
– tend to be affected first.

Paclitaxel itself is a hydrophobic
agent and has to be solubilised in a cas-
tor oil or Cremophor (polyethoxylated
castor oil) vehicle. Because of the risk of
allergic reaction, this requires patients to
be premedicated with corticosteroids
and antihistamines, and administration
requires special intravenous tubing. It
has long been thought that the Cre-
mophor vehicle itself may be neuro-
toxic and it has been hypothesised to
exacerbate paclitaxel neuropathy.

Nab-paclitaxel
Albumin-bound paclitaxel takes advan-
tage of the fact that albumin is a natural
carrier of hydrophobic molecules. This
formulation has paclitaxel in the core,
surrounded by albumin on the outside.
Albumin binds to its natural receptor,
the gp60 receptor, and gp60-caveolin
binding delivers the drug in transcy-
totic vesicles across the endothelium
to the tumour.

Nanoparticle albumin-bound pacli-
taxel has a favourable toxicity profile
and patients don’t require premedica-
tion with corticosteroids. The drug can
be administered rapidly, which is con-
venient for patients and centres pro-
viding their treatment. The drug has
activity in some patients who have
breast cancer that is refractory to
standard taxanes. As such, the drug
has been approved in the United

States for metastatic breast cancer.
Initial studies suggested that

nanoparticle albumin-bound paclitaxel
might have less neurotoxicity than pacli-
taxel.Unfortunately, subsequent studies
havenot confirmed this. Theneuropathy
seen with nanoparticle albumin-bound
paclitaxel is a purely sensory neuropathy,
which, as with standard paclitaxel,
increases in frequencywith a higher per
cycle dose aswell aswithweekly admin-
istration.At standard doses, about 70%
of patients have grade 1, very mild
peripheral neuropathy, andup to 10%of
patients have grade 3 peripheral neu-
ropathy (based on the NCI Common
Toxicity Criteria [CTC] scale), which
means neurotoxicity that interfereswith
activity of daily living. Fortunately,
peripheral neuropathy tends to improve
fairly rapidly by one to two grades over a
median of threeweekswhen the drug is
stopped. Most patients can then be
restarted on this formulationwith amod-
est dose reduction.

Ixabepilone
Ixabepilone has a distinct structure from
paclitaxel, although it has a ring struc-
ture that is somewhat similar. It was
the first drug in a new class – the
epothilones – and is amacrolide antibi-
otic derived from a myxobacterium. It
binds tubulin, in a similar way to all
the taxanes, either at, or very near, to the
taxane-binding site.

Like the taxanes, ixabepilone
enhances microtubule stabilisation or
polymerisation. In a similar way to stan-
dard paclitaxel, it is formulated in a
Cremophor vehicle. It is active in some
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patients with taxane-resistant tumours.
Unlike paclitaxel, it is not a substrate for
P-glycoprotein.

As with taxanes, the chief toxicities
with ixabepilone are neuropathies and
neutropenia. The neuropathy is very
similar to that with paclitaxel.At a stan-
dard dose of 40 mg/m2 every three
weeks, about 60% of patients havemild
grade 1 peripheral neuropathy and
10%–15% of patients have grade 3
peripheral neuropathy.Aswith taxanes,
patients complain of hand and foot
paraesthesias, but motor or autonomic
involvement is rare.

Neurotoxicity is cumulative, but
tends to improvewithin amonth or two
after the drug is discontinued or the
dose reduced. We have recommended
dose modifications for patients with
neurotoxicity (see table below). Baseline
neuropathy does not appear to be a con-
traindication for administration of
ixabepilone.

DNA-DAMAGING AGENTS
Oxaliplatin
Oxaliplatin is a platinum drug in the
same family as cisplatin and carbo-
platin. It derives its name from the
oxalatemoiety attached to its ring struc-
ture. Unlike the other approved plat-
inum drugs, this forms bulky DNA
adducts. Unlike cisplatin, oxaliplatin
does not cause ototoxicity (damage to
the auditory nerve), but it has some
rare neurotoxicities at high cumulative
doses, including blurred vision, ptosis
(drooping of the upper eyelid), Lher-
mitte’s sign (an electrical sensation that
runs down the back and into the limbs),

DOSE REDUCTION FOR NEUROPATHY WITH IXABEPILONE

Grade 2 ≥ 7 days: reduce dose by 20% to 32 mg/m2

Grade 3 < 7 days: reduce dose by 20% to 32 mg/m2

Grade 3 ≥ 7 days: discontinue
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Acute oxaliplatin toxicity
Acute oxaliplatin toxicity is almost ubiq-
uitous and a unique phenomenon. It
consists of cold, exacerbated paraes-
thesias, which typically involve the
hands, feet and perioral regions. Patients
can also have these paraesthesias or
dysaesthesias in the throat, pharynx or
larynx. This can be unpleasant and
frightening for patients, giving them the
feeling that they’re having difficulty
breathing or swallowing. However, it is
not a true anaphylactic reaction.
Patientsmay become hoarse as result of
acute toxicity of oxaliplatin. The onset is
generally rapid, within hours of infusion
of oxaliplatin, and may last a few days.

Neuromyotonia is a unique mani-
festation of acute oxaliplatin neurotox-
icity, which results in delayed relaxation.
Tapping on the motor branches of the
radial nerve – on the posterior inter-
osseous nerve in the forearm –will nor-
mally cause a brief contraction lasting
up to a few hundred milliseconds. In
most patients receiving oxaliplatin there
is a sustained contraction lasting several
seconds (see figure below).

Repetitive after-discharges are the
electrophysiological hallmark of neu-
romyotonia (see figure). This suggests,

urinary retention and reversible poste-
rior leukoencephalopathy syndrome
(RPLS, which can cause headaches,
confusion, seizures and visual loss). Its
main neurotoxicity, which is also its
dose-limiting toxicity, is peripheral neu-
ropathy. Peripheral neuropathy with
oxaliplatin occurs in both chronic and
acute forms.

The chronic neurotoxicity or periph-
eral neuropathy with oxaliplatin is very
reminiscent of the peripheral neuropa-
thy that occurs with cisplatin. It is gen-
erally a purely sensory syndrome that
tends to manifest as distal sensory loss
and paraesthesias. Electrophysiological
studies of patients show that this is an
axonal neuropathy, or perhaps a neu-
ronopathy or ganglionopathy, because
oxaliplatin accumulates in the dorsal
root ganglia, which does not have the
same blood–nerve barrier as the rest of
the peripheral nerve.

The incidence and severity of oxali-
platin neurotoxicity is clearly a func-
tion of cumulative dose. Patients treated
at a dose of around 800 mg/m2 have a
15% risk of grade 3 peripheral neuro-
pathy. At a higher cumulative dose,
approaching 1200mg/m2, fifty per cent
of patients treatedwith oxaliplatin have
grade 3 peripheral neuropathy. Unfor-
tunately, this often occurs while the
patient is still responding clinically
to oxaliplatin.

Another problem that we see both
with oxaliplatin and cisplatin is ‘coast-
ing’, in which patients may worsen
clinically or even develop neuropathy
for the first time a month or two after
discontinuing drug treatment. Most
patients make at least a partial recov-
ery from oxaliplatin neurotoxicity, but
this tends to be slow, taking months
(a median of three months) rather
than weeks as with taxanes, and recov-
ery is invariably incomplete as much
as six to eight months after treatment
is complete.

as in other causes of myotonia, a tran-
sient channelopathy affecting either the
sodium or potassium channel. How-
ever, carbamazepine, the usual treat-
ment for other causes of neuromyotonia,
appears to be ineffective in most
patients with oxaliplatin-induced
neuromyotonia.

Oxaliplatin peripheral neuropathy
– both acute and chronic – represents a
clinical problem. The acute neurotoxi-
city can be managed to some extent by
educating patients, so that they’re not
unduly surprised when they develop
symptoms, and they must also be edu-
cated to avoid cold exposure. There are
some data to indicate that prolonging
the infusion of oxaliplatin to decrease
the peak dose decreases the risk or
intensity of this phenomenon. How-
ever, this is not particularly convenient
for patients or for infusion centres.

Based on the hypothesis that the
oxalate breakdown product of oxali-
platin might chelate calcium and mag-
nesium cations, French investigators
did a retrospective cohort study looking
at groups pre-treated with calcium and
magnesium salts. Results showed that
the administration of salts substan-
tially reduced the acute neurotoxicity
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DELAYED RELAXATION WITH OXALIPLATIN

In acute cases, oxaliplatin can lead to neuromyotonia, or
delayed relaxation, which does not respond to carbamazepine
Source: R Wilson et al. (2002) Acute oxaliplatin-induced peripheral nerve hyperexcitability.

JCO 20:1767–1774. Reprinted with permission. © 2008 ASCO. All rights reserved
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This series of MR scans comes from a woman in her sixties who had a left posterior
frontal glioblastoma. The first scan is before radiation therapy. Shewas then treatedwith
standard radiation and temozolomide. Onemonth after her radiotherapy, her lesion had
essentially doubled in diameter, withmore vasogenic oedema.Wewere hopeful that this
represented pseudoprogression, so we sat tight and continued her temozolomide. Sub-
sequent scans improved and her one-year scan showed considerable improvement. She
is now three years from completion of radiation and remains without evidence of recur-
rent tumour. In hindsight, this was clearly a case of pseudoprogression.

A case of pseudoprogression with temozolomide

and also decreased the chronic periph-
eral neuropathy seen with oxaliplatin
administration (Clin Cancer Res
10:4055–4061).

Based on this observation, two
prospective randomised phase III trials
were initiated to try to prove this. The
first was theCONcePT trial inmetasta-
tic colorectal carcinoma. The second
was conducted by the Mayo Clinic and
the North Central Cancer Treatment
Group, using oxaliplatin in the adjuvant
setting. Both of these studies ran-
domised patients to calcium and mag-
nesium infusions versus no infusions.

TheCONcePT trialwas closed early
on interim analysis because of a sug-
gestion that tumour response rateswere
lower in the patients receiving salt infu-
sions. As a result, the North Central
trial was closed preliminarily as well.
Central review of cases in the CON-
cePT trial showed that salt infusion did
not decrease responsiveness of colorec-

tal carcinoma to oxaliplatin, but, unfor-
tunately, these trials were not reopened.

Data on the effectiveness of salt
infusions – in terms of reduction in
neuropathy – suggested somebenefit. In
the CONcePT trial, there was a sug-
gestion of improved patient-recorded
outcomes for acute symptoms (JCO
26:4010). The North Central trial sug-
gested a decrease in severity and pro-
longed time to development for chronic
peripheral neuropathy (JCO 27:15s
suppl; abstr 4025). I think it’s fair to say
the jury is still out, but at themoment it
is reasonable to administer these salts
prophylactically and there is no evi-
dence that they decrease the effective-
ness of oxaliplatin in terms of its
chemotherapeutic effect.

Temozolomide
Temozolomide is the neuro-oncologist’s
favourite drug! It is an oral methylating
agent, structurally related to dacarbazine.

It achieves very goodblood–brain barrier
penetration,making it useful in gliomas.
Its principal cytotoxic effect seems to be
amethylation of theO6position of gua-
nine in DNA. This O6 methylation is a
lesion that is repaired by theDNArepair
protein methyl guanine methyl trans-
ferase (MGMT).

When temozolomide is adminis-
tered as a single agent, there is no clearly
defined neurotoxicity.However, there is
some neurotoxicity when it is combined
with radiation therapy for newly diag-
nosed glioblastoma. The clinical bene-
fit of temozolomide seems chiefly to be
in patientswho are deficient inMGMT,
which fits with our understanding of
how it works.

Pseudoprogression
The clinical syndrome of pseudopro-
gression has been well recognised for
decades. Patients treated with radia-
tion therapy for high-grade gliomas
sometimes show apparent worsening
on aCAT scan orMRI,with an increase
in contrast enhancement and increased
vasogenic oedema, usually developing
several weeks after the completion of
fractionated radiotherapy. This is typi-
cally a transient phenomenon.

With radiation therapy alone, the lit-
erature suggests that pseudoprogession
occurs in about 10% of patients treated
with usual doses of radiation (up to
60Gy) forhigh-gradeglioma.Sincewe’ve
beenusing temozolomidecombinedwith
radiation, we’ve seen it more frequently,
in perhaps 20%–30% of patients.

Looking for a biomarker for pseudo-
progression, Brandes and colleagues
conducted a study in which just over
100 patients newly diagnosed with
glioblastoma were treated with radia-
tion and temozolomide. They were
scanned at the conclusion of radiation
therapy and half (50) showed a worse-
looking MRI scan, while 53 patients
had a stable or improved tumour.
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and predispose patients to neurotoxicity
in the form of encephalopathy or corda
equina syndrome. This observation
requires confirmation.

PROTEASOME INHIBITORS
Bortezomib
Bortezomib is the first proteasome
inhibitor approved for use in cancer,
and is used to treat multiple myeloma
and mantle-cell lymphoma. It is also
under study in a number of solid tumour
malignancies, including non-small-cell
lung cancer and glioblastoma.

Neuropathy represents the dose-
limiting toxicity of bortezomib. The
mechanism is uncertain but the pro-
teasome is believed to be involved in the
degradation of ubiquinated proteins,
such asNF-kappaB and cyclins, which
help push cells through the cell cycle
and are important in haematological
cancers. Bortezomib causes peripheral
neuropathy by targeting the dorsal root

ganglia, where there is no blood–
peripheral nerve barrier. Neu-
ropathologically, patients who have
had nerve biopsies have shown
accumulation of ubiquinated cyto-
plasmic aggregates.

Bortezomib peripheral neu-
ropathy affects the majority of
patients, with 64% having periph-
eral neuropathy of at least grade 1
severity, but grade 3 neuropathy is
relatively uncommon,with a rate of
3%. The neuropathy is almost
always purely sensory and tends to
affect small fibres. It can be quite
painful, with burning paraesthesias
and dysaesthesias in the hands and
feet. However, neurological exami-
nation is usually normal.

Bortezomib neuropathy tends
to be cumulative and typically
appears around cycle 5, which is
about 12weeks into treatment. It is
generally reversible on stopping the
drug or reducing the dose.A study

Regardless of how theirMRI looked, the
patients were continued on temozolo-
mide and rescanned threemonths later.
About two-thirds of patientswhose scans
immediately after treatment looked
worse, but looked stable or better by this
time, were deemed to have had pseudo-
progression. Those whose scans looked
worse after treatment, and continued to
showno improvement,were considered
to be resistant to temozolomide treat-
ment and have progressive disease.

Looking at the MGMT status of
the patients’ tumours (based on pro-
moter methylation) the majority of
those with pseudoprogression had
MGMT promoter methylation. In the
patients who had temozolomide resist-
ance and true tumour progression
shortly after completing radiation ther-
apy, the overwhelming majority had
unmethylatedMGMTpromoter analy-
sis (JCO 26: 2192–2197). If confirmed
in further studies, the MGMT pro-
moter methylation status
will help us decide whether
a patient is likely to have
pseudoprogression or true
tumour progression shortly
following the conclusion of
radiation therapy.

NUCLEOSIDE
ANALOGUES
Nucleoside analogues are
mostly used to treat haemato-
logicmalignancies.Nelarabine
is a recently approved Ara-G
prodrug that is used to treat
patients with T-cell haemato-
logicmalignancies. It achieves
very good penetration of the
blood–brain barrier and has
activity in leptomeningeal
T-cell malignancies.

Neurotoxicity is very
common with nelarabine,
affecting around 40% of
patients, with about half suf-

fering severe neurotoxicity (of the order
of grade 3). This neurotoxicity comes in
two different forms: sensorimotor
peripheral neuropathy and headache,
encephalopathy and seizures.

Clofarabine is a deoxyadenosine ana-
logue that doesnot cross theblood–brain
barrier verywell, and is only occasionally
associated with mild headache. Cytara-
binehasbeenused intrathecally formany
years, but a liposomal formulation has
been approved more recently. The lipo-
somal formulation almost invariably
causes arachnoiditis, manifesting as
headache, meningismus and aseptic
meningitis-type symptoms. As a result,
patients are routinely given prophylactic
treatment with dexamethasone (4 mg
twice daily). Despite this, mild arach-
noiditis-type symptoms are very com-
mon.One report, from the group atMD
Anderson, suggests that liposomal cytara-
binemay synergisewith either high-dose
intravenous methotrexate or cytarabine
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PERIPHERAL NEUROPATHY AFTER BORTEZOMIB

Painful neuropathy in the hands and feet is a dose-limiting side-
effect of bortezomib; the graph shows that it is much more
common in patients who had a total neuropathy–reduced (TNSr)
score of more than 2 before treatment

Source: F Lanzani et al. (2009) Role of a pre-existing neuropathy on the

course of bortezomib-induced peripheral neurotoxicity. J Peripheral Nerv

Syst 13:267–274 Reprinted with permission. John Wiley and Sons
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neuropathy are debated. Some studies
suggest that the daily dose is impor-
tant, while others argue that it is the
cumulative dose. Obviously, cumula-
tive dose is related to daily dose, and it
appears that a lifetime cumulative dose
greater than 20 g can increase the risk of
thalidomide neuropathy. Gabapentin is
sometimes helpful, as the paraesthe-
sias are unpleasant for the patient, but
there are no drugs that reverse the
peripheral neuropathy.

The usual recommendation for
thalidomide neuropathy is to discon-
tinue the drug. If the patient’s condition
is worsening and there is no other alter-
native, we put thalidomide treatment on
hold until the neuropathy has improved
and then restart at a much lower dose.
As both thalidomide and bortezomib
are active against multiple myeloma,
this combination is under study. How-
ever, reports suggest an increased risk of
peripheral neuropathy.

Lenalidomide
Lenalidomide is another immunomod-
ulatory drug approved for the treatment
of multiple myeloma and myelodys-
plastic syndrome. It tends to cause
much more myelosuppression than
thalidomide, but less central and periph-
eral neurotoxicity. Neuropathy is rare
andmild even at high doses. Fatigue and
somnolence are also rare. Occasionally,
patients have non-specific symptoms
such as dizziness or tremor.

ANTIANGIOGENIC AGENTS
Reversibleposterior leukoencephalopathy
syndrome (RPLS) has been reported
with all of the new angiogenesis
inhibitors that target vascular endothe-
lial growth factor (VEGF) and its recep-
tor. This syndrome manifests as
encephalopathy, seizures, cortical blind-
ness, headache and, generally, very ele-
vated blood pressure. It occurs not only
with chemotherapeutic drugs but also

with immunosuppressive drugs
such as cyclosporine, and in
patients with eclampsia and dia-
lysis patients with renal failure.

The pathogenesis remains
unclear, but seems to be either a
failure of cerebral vasomotor
autoregulation or some kind of
toxic endothelial injury. This syn-
drome has been reported both
with anti-VEGF agents and
VEGF receptor tyrosine kinase
inhibitors including sorafenib
and sunitinib.

Intracerebral bleeding has
been a concern with all anti-
angiogenesis inhibitors, includ-
ing bevacizumab and VEGF
tyrosine kinase inhibitors in
patients with brain metastases
and with bevacizumab in
glioblastoma. Use of beva-
cizumab has long been consid-
ered a ‘no-no’ in patients with
brain metastases, since 1997,
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showed that patients with peripheral
neuropathy before bortezomib treat-
ment were more likely to develop fur-
ther neuropathy on treatment than
those with lower total neuropathy score
(TNS) at baseline (JPNS 13:267–274)
(see figure, p17).

IMMUNOMODULATORY DRUGS
Thalidomide
Thalidomide is a major agent used to
treat both newly diagnosed and recur-
rent multiple myeloma. It was devel-
oped as a sedative about 50 years ago,
and its principal acute neurotoxicity is
somnolence, which occurs in about
75%of patients. To reduce the problem,
thalidomide is given at bedtime, starting
with low doses. Tachyphylaxis is com-
mon, so most patients habituate to the
sedative effect.

However, thalidomide also causes a
clinically significant peripheral neuropa-
thy. This tends to have strong sensory
and autonomic components,
but rarely a motor component.
The autonomic component
manifestsmost typically as con-
stipation, which affects the
majority of patients. The sensory
component appears initially
as paraesthesias in the hands
and feet. On examining these
patients, you will find a distal
sensory loss to light touch and
pinprickwith vibratory sense and
deep tendon reflexes somewhat
spared.

Thalidomide neuropathy is
occasionally painful, although
this is not usually a prominent
part of theclinical picture. It is an
axonal neuropathy. As with the
platinum drugs, thalidomide
neuropathy can worsen during
the first few months after dis-
continuing thedrug and recovery
is usually slow and incomplete.

Risk factors for thalidomide

These MRI scans are of a woman in her sixties with
melanoma metastatic to lymph nodes, but not the
brain, whowas being treatedwith bevacizumab plus tem-
sirolimus in a clinical trial. She developed a blood pres-
sure of 170/110mmHgand severe headaches. HerMRI
(left) showed T2 and FLAIR-hyperintense lesions in the
posterior cerebral hemispheres, as well as in the pos-
terior fossa (not shown on the scan). Her hypertension
was treated aggressively and bevacizumab was dis-
continued. A follow-up MRI three weeks later (right)
showed substantial improvement.

A case of reversible posterior
leukoencephalopathy syndrome
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when a patient with hepatocellular car-
cinoma and an unrecognised brain
metastasis in one of the early studies
developed an intracranial haemorrhage.
This is not withstanding the fact that
patients with hepatocellular carcino-
mas often have coagulopathies and
haemorrhagic metastases.

Earlier this year, researchers using
Genentech databases published retro-
spective data looking at the safety of
bevacizumab in patients with brain
metastases. In the first part of this study,
including more than 8000 patients
treated with chemotherapy plus or
minus bevacizumab, about 100 patients
in each of those arms turned out to
have brain metastases. Results did not
show an elevated rate of intracranial
haemorrhage in patients treated with
bevacizumab,which is a somewhat reas-
suring finding.

The study also included more than
4000 patients who had been treated
with bevacizumab and then developed
brain metastases while on the drug, in
open-label, single-arm studies. More
than 300 patients developed brain
metastases and fewer than 1% of these
developed intratumoural haemorrhage
(Clin Cancer Res 16: 269–278). The
researchers concluded that there did
not appear to be a disproportionate risk
with the use of bevacizumab in the
treatment of brain metastases and rec-
ommended thatwe consider not exclud-
ing patients with brainmetastases from
treatment with bevacizumab.

A further prospective study looking
at this issue, the PASSPORT study,
included more than 100 patients with
non-squamous non-small-cell lung
cancer and brain metastases. Their
brain metastases were resected or irra-
diated with standard radiation or radio-
surgery. They were then treated with
whatever standard chemotherapy their
oncologist wanted to administer plus
bevacizumab.

Patients were followed with brain CT
scans orMRI scans at regular intervals,
with the endpoint being grade 2 or
higher CNS haemorrhage. They were
allowed to receive anticoagulants, which
were given to almost one-fifth of the
patients.No cases of intracranial haem-
orrhage of any grade were seen, which
again supports the idea that beva-
cizumab can be safely used in patients
with treated brain metastases (JCO
27:5255–5261).

VEGF RECEPTOR TYROSINE
KINASE INHIBITORS
There have been anecdotal reports of
intracranial haemorrhage with suni-
tinib and sorafenib. However, these
drugs are widely used for renal cell
carcinoma, which is a tumour with a
predisposition to haemorrhage – par-
ticularly in the brain – even without
any specific treatment.

The results of two large, expanded-
access open-label studies have been
published in the last few months. In
the first – a study of more than 300
patients with brain metastases from

renal cell carcinoma, who were
treated with sunitinib – only one
patient had a low-grade intracranial
haemorrhage (Lancet Oncol 10:757–
764). In the second – which included
70 patients with brain metastases
from renal cell carcinoma, treated
with sorafenib – no intracranial haem-
orrhages occurred (Cancer 116:1272–
1280). The authors of both of these
reports concluded that the tyrosine
kinase inhibitors appeared to be rea-
sonably safe in patients with treated
brain metastases.

The oncologic community is well
aware that bevacizumab is a useful
agent in recurrent glioblastoma. The
figure below shows MR scans from a
patient with recurrent glioblastoma
before and after bevacizumab who
was in a trial that led to approval by
the FDA. There has long been con-
cern about using bevacizumab for
glioblastoma because of the fact that
glioblastomas occasionally haemor-
rhage even without bevacizumab,
and the brain is obviously a bad place
for an intratumoural haemorrhage.
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GLIOBLASTOMA BEFORE AND AFTER BEVACIZUMAB

These scans were part of the pivotal study that led to FDA approval of
bevacizumab in recurrent glioblastoma; a number of small studies suggest
that the risk of intracranial haemorrhage in this setting is ‘acceptable’

GBM – glioblastoma multiforme, HGG – high-grade glioma, LMWH – low

molecular weight heparin, Source: Scans courtesy of David Schiff

� GBMs occasionally haemorrhage
– 1/21 HGG pts receiving bevacizumab had fatal bleed

� Friedman et al. (JCO 2009): 167 recurrent GBM
– 3 gr 1, 1 gr 2, 1 gr 4 haemorrhage

� Kreisl et al. (JCO 2009): 0 haemorrhages/48 GBM pts
– Friedman allowed LMWH, Kreisl didn’t

� 21 pts bevacizumab + anticoagulant at UCLA (Neuro
Oncol 2008)
– 2 asymptomatic, 1 mildly symptomatic bleeds
– Risk of bleeding with anticoagulant acceptable

pagina_13-20_grandround.ok.qxp:CancerWorld Template  29/7/10  22:19  Page 19



In a small study on the use of beva-
cizumab in recurrent high-grade
glioma, 1 in 21 patients had a fatal
intracranial haemorrhage (unpub-
lished). A larger study of 167 patients
with recurrent glioblastoma multi-
forme treated with bevacizumab, and
allowed to receive anticoagulants if
they had venous thromboembolism,
found that only five patients had
intracranial haemorrhage, and these
were mostly of low grade (JCO
27:4733–4740).

Similarly, in the report from Howard
Fine’s group at the National Cancer
Institute, none of the patients treated
with bevacizumab developed haem-
orrhages (JCO 27:740–745).As such,
it appears that the risk of intratu-
moural haemorrhage with beva-
cizumab in recurrent glioblastoma –
although still not clearly defined – is
acceptably low.

The issue of whether patients who
are receiving bevacizumab and are
on anticoagulants can be safely

treated in view of the risk of haemor-
rhage was looked into by Tim
Cloughesy’s group at UCLA. They
reported 21 patients who were anti-
coagulated for venous thromboem-
bolism while receiving bevacizumab.
There were two asymptomatic and
one mildly symptomatic haemor-
rhages (Neuro Oncol 10:355–360).

Overall, the neurological commu-
nity has accepted a small risk of
bleeding with anticoagulation and
bevacizumab.
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Andreas Hottinger, from Geneva University Hospital, Geneva, Switzerland,
hosted a question and answer session with David Schiff.

Q: What is the maximum dose of oxali-
platin for the treatment of colorectal cancer
that patients can tolerate? Is there a limit,
and, if so, how do you work with that?
A: I generally leave this decision to my
medical oncology colleagues who are
administering the chemotherapy. I think
that, in the absenceof clinically significant
neuropathy, there is no reasonnot to keep
going as long as the patient is tolerating
oxaliplatin.Obviously, it is a difficult deci-
sion if the patient has mild to moderate
neuropathy, but is still responding to the
drug. That is a decision for the oncologists
to make.
Q: What kind of work-up do you recom-
mend for patients who develop neuropathy
on treatment?
A: The first thing is to try to characterise
theneuropathyclinically and then todeter-
mine whether it fits with the chemother-
apy that the patient has been receiving.
Most chemotherapy neuropathies have a
distal predilection and they tend to be
symmetric. Most of the neuropathies I
discussedare eitherpurely sensory ormore
sensory than motor. We try to sort out
from thepatient’s history and examination

if their neuropathy fits with that.
Electrophysiological testing is needed in
only aminority ofpatients.Oneof thegreat
uses ofEMGandnerve conduction stud-
ies is todetermine if aneuropathy is axonal
or demyelinating.Most of the chemother-
apyneuropathies are axonal neuropathies.
Obviously, excluding other possible causes
of peripheral neuropathy like alcohol use
or diabetes is important. The main use of
electrophysiology is to help sort out
whether patients have an underlying
hereditary neuropathy or an acquired
demyelinating polyneuropathy that either
ismimicking the chemotherapy neuropa-
thy or is predisposing to a more severe
chemotherapy neuropathy.
Q: Once the patient has developed a neu-
ropathy, what kind of supportive measures
do you recommend?
A:We do not have any proven neuropro-
tective agents,with thepossible exception
of calciumandmagnesiumsaltswithoxali-
platin. Therapy tends to be symptomatic.
I don’t believe vitamins have been proven
to be of much use, except for avoiding
nutritional deficiencies in cancer patients
that canexacerbateperipheral neuropathy.

Treatment is
therefore symp-
tomatic with
agents such as
gabapent in ,
vigabatrin, ami-
triptyline and sometimes low-dose opi-
oids for painful neuropathy.
Q: Why do chemotherapy neuropathies
tend to affect sensory neurons over motor
neurons, andwhy domotor neurons appear
to be protected from their effects?
A:The speculation is that themotor neu-
rons are located in the spinal cord, which
is protected by the blood–spinal cord bar-
rier. The peripheral nervesmay be partic-
ularly vulnerable through the dorsal root
ganglion,which lies outside theprotection
of the blood–nervous system barrier.
Q: Whatdoyou suggest for theeffectivediag-
nosis of pseudoprogressionand its treatment?
A: We have not found any imaging tech-
niques to be reliably useful. As such, we
generally continue temozolomide for at
least threemonths followingcompletionof
fractionated radiotherapy, unless the
patient has developeddisease outside the
radiation field.
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Charged particle therapy
Developing knowledge and capacity in Europe
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Charged particle therapy has been known for 60 years as an alternative radiotherapy,

more precise and potentially more safe and/or effective for some patients. But as Europe

grapples with the need for equipment and training, there are calls for caution until more robust

clinical evidence has been generated about survival and quality-of-life benefits in the longer term.

� Anna Wagstaff
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Ever since radiation was first
applied to treatingcancer thechal-
lenge has been to maximise the

damage to cancerous cells while min-
imising damage to normal tissue – an
equation often referred to as the thera-
peutic ratio.Killing off healthy cells in the
pathway of the beam can do irreversible
damage to theheart, lungs or brain, affect
the ability to eat, talk or swallow, or breach
tissuewalls leading to fistulas in thebowel
or urinary tract. Low-level damage from
radiation raises the risk of secondary
tumours in the longer term.

One technique with potential for
improving the therapeutic ratio in certain
cancers has been known since at least
1946. Charged particle therapy replaces
thephoton (energy)beamof conventional
radiation (X-rays, gammaraysor electrons)
by a streamofprotonsor other sub-atomic
particles (collectively knownas ‘hadrons’)
or by heavier bodies such as carbon ions.

Unlikephotons,whichdelivermost of
their energy andbiological impact as they
enter through the skin, tailingoff gradually
as theyprogress through thebody, charged
particles release relatively little energy as
they enter the skin at high speed. Their
greatest impact (knownas theBraggpeak)
is delivered as they come to rest, after
whichpoint they have virtually no impact
whatsoever (see figure (a)).

In patients a series of Bragg peaks is
needed tohit the tumourover its full depth,
and this requirementconsiderably reduces
the advantages it has over conventional
therapy with respect to tissue damage on
the way in (see figure (b)). However, the
potential to protect tissue after passing
through the tumour is impressive, and is
the main reason why charged particle
therapy has so far concentrated on ocular
melanoma and tumours at the base of the
skull, where avoiding damage behind the
tumour is particularly important.

Thepassageofchargedparticles seems
to createmuch less disturbance to neigh-
bouring tissue than photons, thereby

reducing the low-dose toxicity that is
known to increase the risk of secondary
tumours.Much of the current interest in
this typeof therapycentreson itspotential
to improveoutcomes inpaediatricpatients,
for whom late secondary tumours are of
particular relevance because they have
their whole lives ahead of them.

Interest has also been growing in
exploring thedistinct radiobiological prop-
erties of charged particles, which could
help identify the sorts of tumours that
might bemost appropriate for this type of
treatment. The biological impact of
chargedparticles in termsofDNAdamage
isknowntobegenerallyhigher for charged
particles than photons. Calculated in
terms of their relative biological effect
(RBE) compared to photons, carbon ions
have anRBEof3–4,while that of protons
is around 1.1. This raises the possibility
that tumours that respond poorly to con-
ventional radiationmay respond better to
the heavier biological onslaught of car-
bon ion therapy.Thiswouldbeof particu-
larbenefit incertaincancersof the salivary
gland, sarcomas, bone cancers and pan-
creatic cancers, among others.

Animal and in vitro studies have raised
hopes that heavy ion therapy might also
suppress angiogenesis and metastasis,
which are known to be stimulated by
X-rays, although this has yet to bedemon-
strated in patients.

A SLOW START
With all this potential, it might seem
strange that charged particle therapy
has not developed faster since Robert
Wilson published his pioneering paper
on TheRadiological Use of Fast Protons
in the journalRadiology back in 1946, or
indeed since the first experimental treat-
ments of cancer patients, which were
performed in physics research facilities
in Berkeley, California (1954) andUpp-
sala, Sweden (1957).

More than 50 years on, according to
theParticleTherapyCooperativeGroup,
there are still only 20 charged particle
facilities currently treating deep tumours
(as opposed to surface tumours like ocu-
larmelanoma), andonly four of these, two
in Germany and two in Japan, are using
carbon ions.

Oneproblem,undoubtedly, is the size
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COMPARISON OF DOSE-TISSUE DEPTH PROFILES

Particle therapy can hit a target more precisely than conventional radiotherapy
Source: MDurante and JS. Loeffler (2010) Charged particles in radiation oncology. Nature Clin Rev

Oncol 7:37–43. Reprinted by permission from Macmillan Publishers Ltd, 2010



That spirit of European scientific collab-
oration has been a real driving force for
Orecchia. In2002hehelpedpull together
diverse European efforts in this field
through theEuropeanNetwork forLIGht
ionHadronTherapy (ENLIGHT),which
links more than 150 clinicians, physi-
cists, biologists andengineers fromaround
50 European universities and research
institutes in 16 countries. “We were a
community of scientists who were very
interested in developing a new field of
research in termsof particle therapy,” says
Orecchia. “This was not just from a clin-
ical point of view, but to explore the phys-
ical and biological characteristics of
particles which are very interesting
because theycanpotentially overcome the
problem of radioresistance to X-rays. It
was also an opportunity to improve the
quality of themachine.”

Collaboration was strengthened in
2008 with the start of the ULICE pro-
gramme (Union of Light Ion Centres in
Europe).Fundedby theECto the tuneof
€8million, it brings together 20 research
centres in 11 countries with the aim of

healthy tissue, though it is still a little early
to draw definitive conclusions about late
secondary tumours and survival. The abil-
ity to modulate the intensity of the beam
according to the density and depth of dif-
ferent parts of the tumour, and the use of
powerful software to deliver a finely cali-
brated treatmentplan to amoving tumour
(as in the lung)using real-time imageguid-
ance, offer further sophistication, while
brachytherapy (implanting radioactivepods
next to the tumour), iswidelyused for cer-
tain highly localised tumours.

Asa result, inEurope, the taskofmak-
ingprogresswith chargedparticle therapy
has been left to a small band of dedicated
researchers. Among them is Roberto
Orecchia,headof theCentroNazionaledi
AdroterapiaOncologica (CNAO) inPavia,
Italy, where a new proton therapy facility
has recently been completed.The facility
isbasedonadesigndevelopedbyPIMMS
(ProtonandIonMedicalMachineStudy),
aEuropeancollaboration involvingCERN
andchargedparticle therapy researchout-
fits inGermany,Austria, theCzechRepub-
lic and Italy.
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and the cost of the kit. Charged particle
therapy is not something a keen group of
youngpost-docs candabble in.This is par-
ticle physics –not quiteCERN,perhaps,
which is built to accelerate particles to
close to the speed of light – but the prin-
ciples are the same.

Synchotrons comprise huge circular
arrangements of magnets that accelerate
theparticles,weighupwardsof100 tonnes
and measure around 90 metres in cir-
cumference.Moreadvanced facilities also
househugegantries capableof rotating the
synchrotron to alter theangleof thebeam.
Villigen, in Switzerland, andMunich and
Heidelberg in Germany, are home to the
only European facilities currently using
gantries– thebuildings that accommodate
themhave been likened to cathedrals.

Thecost of building oneof these facil-
ities is estimated at€125million – rising
to €150 million if you want a gantry
thrown in. Running costs are also higher,
with around twice the level of staff and
higher levels of expertise compared with
conventional facilities.

In any case, developing the potential
of charged particle therapy had to await
progress in three-dimensional imaging
and computermodelling.Without these,
the advantages of thehighly concentrated
‘Bragg peak’ biological impact remained
largely theoretical in all but themost shal-
low tumours, as therewasnoaccurateway
to programme the equipment to deliver
concentrated damage throughout the
tumour tissue, and avoid falling short or,
worse, hitting the very organs behind the
tumour that charged particle therapy is
meant to protect.

Significant improvements in conven-
tional radiotherapy techniques may also
have contributed to a lack of urgency in
developing chargedparticle therapy.Con-
formal techniques, which deliver the full
therapeutic radiation dose using multiple
low-dose beams that converge on the
tumour from many angles, have proved
very successful in reducingacute toxicity to

An impressive bit of kit. This schematic representation of the charged particle therapy facilities at
Heidelberg University Hospital shows the huge scale of the equipment. The circular arrangement, top
left, is the synchotron that accelerates the particles; the large construction at the bottom right of the
picture, dwarfing the patient, is the gantry that allows the angle of the beam to be rotated
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establishing non-competitive European
platforms for scientific and clinical
research and a coordinated approach to
developing the technology, helping coun-
tries to set upnew facilities andgain expe-
rience in this areaof therapy.This includes
making 691 hours of beam time at the
CNAO in Pavia, Italy, and Heidelberg
University Hospital in Germany,
available toULICEpartner researchers –
clinical radiation oncologists as well as
biologists and physicists.

Orecchia’s own main focus is on
developing ways to characterise an indi-
vidual tumour to exploit the potential of
particle therapy to best effect. “Because
wehave an instrument that is very precise
and can be very targeted, the first goal is
not only to identifywhere the target is but
also to gather highly detailed information
about the tumour biology: cell prolifera-
tion, differentiation, quantity of oxygen, a
lot of different biological parameters.”

These studies should help to identify
markers that can guide treatment choice
– includingwhich type of radiotherapy to
use (conventional, particle, or both), frac-
tionation (how many doses should be
administeredwithinwhat timeframe) and
other treatment parameters. “Wehave to
find themolecular basis of a new scheme
of fractionation,” says Orecchia, who
hopes that eventually this could lead to
reducing the number of fractions to
between one and five sessions, “A big
reduction if you consider that when I
started in radiotherapy the cycle normally
lasted 40 sessions.”

Improving the equipment is another
area of development. “All themachines in
operationnowaremodelledonequipment
designed for physics experiments that has
been modified for medical use. One of

adenoid cystic carcinoma – a salivary
gland cancer that responds poorly to con-
ventional radiotherapy.

A third study is looking at combining
conventional and proton therapy for
patients with glioblastomas. “Typically
50 Gy, which is a substantial part of the
treatment, is delivered in the home insti-
tution and delivered to a larger volume,
where you suspect there is also micro-
scopic spread,” saysDebus. “The idea of
this study is that these patients are being
treated with conventional therapy to
large volumes and then there is what we
call a ‘boost’, so if there is macroscopi-
cally visible tumour, this area is treated
by particle therapy.”

Avoiding any break between the pho-
ton part of the treatment done at the
referring centre and the proton boostwill
be one of thebig challenges for this study.
“And in the end the question is: are the
results better for this than for treatment
with conventional radiotherapy.”

The intention, saysDebus, is that the
patients and their doctors will come to
Heidelberg for the ‘proton boost’. This
supports another aspect ofULICE,which
is giving hands-on experience to radia-
tion oncologists from centres that are
interested in developing particle therapy,
but donot yet have an operational facility.
“Thesepeoplewill have theopportunity to
get training on the one side and also to
bring their patients to the facility, treating
themby themselves and then going back
home. If theywant to start their new facil-
ities, they have already trained personnel
and can start right away.”

The imperative to invest in highly
trained staff to operate this technology is
a point strongly emphasised by Debus.
“Photons are forgivable with dose
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the ULICE topics is to design a new
machineasaconcept formedicaluse.”The
next generation of magnets he believes
could reduce the sizeof a synchotronbyup
to50%.There are also efforts to find alter-
nativemethods to accelerate theparticles,
possibly using a laser beam or dielectric
wall accelerator, though theseare still at an
experimental stage.

With the size of the accelerator
reduced, more facilities will be able to
afford and accommodate the smaller
gantriesneeded to rotate thebeam.Orec-
chia also hopes that the new generation
of particle therapy facilities being devel-
oped in Europe will all use active scan-
ning technologies that canmodulate the
energy of the beamaccording to the pre-
cise shape and characteristics of each
part of the tumour.

Robotic patient positioning tech-
niques and image guidance systems for
treating moving tumours are also impor-
tant areas for technological improvement.

HANDS-ON EXPERIENCE
The clinical and transnational access
side of the ULICE programme is coor-
dinated from Heidelberg by Jürgen
Debus, headofRadiooncology andRadi-
ationTherapy at theUniversityHospital
who explains, “The idea is thatwe estab-
lish a computer networkwhere everyone
can refer potential patients, and a com-
mittee decides which patients will be
entered into the studies, so we can con-
duct studies on a pan European level
and get a faster recruitment of patients.”

Three such studies have already been
launched.One compares proton therapy
with carbon ion therapy in patients with
chordoma.Another is exploring the effec-
tiveness of using carbon ions to treat

“We have to find the molecular basis

of a new scheme of fractionation”



Afollow-up article by the sameauthors in
The Cancer Journal in 2009 presented
this stark conclusion: “…despite some
tens of thousands of patients treated, the
published peer-reviewed literature is
devoid of any clinical data demonstrating
benefit in termsof survival, tumor control,
or toxicity in comparison with best con-
ventional treatment.”

The reviews lookedat the evidence for
chordomas and chondrosarcomas of the
skull base, ocularmelanomas andprostate
cancer –now themain tumour treatedby
proton therapy in the US. They also
looked at ‘other tumours’ and childhood
tumours. The first two really raised eye-
brows, because they have become estab-
lished as heartland ‘proton therapy
territory’ – indeed many facilities treat
nothing other than ocular melanomas.

Yet according to Brada et al., the 90%
local control rate, 85%cause-specific sur-
vival and90%eyepreservation rate are no
better than the results achieved by high-
precision photon irradiation, at least in
small tumours.

Equally, while the results for chon-
drosarcomas of the skull base may sound
impressive at 95% five-year progression-
free survival, these tumours, argue the
authors, tend to be low-grade indolent
tumours often with a long natural history.
Results after radical surgery, with or with-
out conventional radiotherapy, show90%–
100% five-year survival, so again no
advantage forproton therapycanbeshown.

As for chordomas, the 73% five-year
disease-free survival figure in a series of
621 patients that gets quoted in various
reviews, thoughundoubtedly impressive,
is based on a reporting error of data that
were anyway so incomplete theywouldbe
unlikely ever to have been accepted by a

peer-reviewed journal, saysBrada.Acloser
look at that original study, published in
Strahlentherapie – not a peer-reviewed
journal – reveals that the data show a
five-year disease-free survival figure of
64% not 73%, added to which, the num-
ber of patients was less than half the
quoted number, and more than 40% of
these were lost to follow-up.

“It just shows what happens if there
is no proper peer review and you don’t
have any checks in the system, and you
have enthusiasts... Everybody believes it
and quotes it but actually the results
aren’t true. Everybody says, ‘I want to go
and have the treatment at a proton facil-
ity.’” Given that proton treatment is
expensive, and that the patientmay have
to bear all costs privately, as well as pay-
ing for travel and accommodation, there
are huge costs involved in this option,
says Brada. “Andmy take on this is: is the
benefit such that you should sell your
house to go and have this treatment?”

And so it goes on. In prostate cancer,
currently the focus of a marketing cam-
paign by theUSNationalAssociation for
Proton Therapy (quote: “There was no
sensationwhatsoever, I feel I amhealed”)
– a dose distribution study conducted at
Harvard found proton therapy had no
advantages over conventional radiation
in lowering the risk of acutedamage to the
rectum, and a slightly elevated risk to the
bladder. Low-level toxicitywas somewhat
reduced, “but is a late secondmalignancy
an issue in prostate cancer?” asks Brada.

This question of clinical relevance,
and the need to look at the effect of the
treatment in the round, is oneBradakeeps
returning to.Hementions theexampleof
the spine, where treatment with protons
can be focused very precisely at the back
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The imperative to invest in highly trained staff to

operate this technology is a point strongly emphasised

distributions inmany situations, they are
more robust than for proton dose distri-
butions. So you have to know about the
sensitivity of the proton dose distribution
and behave accordingly.”

The facility at Heidelberg was com-
pleted in 2007, but only started treating
patients in2009, concentrating onbaseof
skull tumours, typically tumourswhichare
very close to critical structures such as
optic nerve or brain stem. They also treat
some patients with ‘fixed tumours’ of the
vertebral column or in the pelvic and
sacral area. His facility is now in the
process of installing cutting-edge image-
guidance equipment that should allow
them also to treat patients with certain
moving tumourswithin thenext twoyears.

Looking 10 years ahead, Debus esti-
mates that up to 30% of all radiotherapy
treatments inGermanywill bedoneusing
proton or ion therapy. He hopes that the
clinical study platform established by
ULICE(theprogrammecomes to an end
in 2012) will be able to develop robust,
European evidence-based guidelines for
which patients need this type of therapy
and how to treat them.

CLINICAL EVIDENCE
One person keeping a close eye on this
process of building up the clinical evi-
dence for charged particle therapy is
MichaelBrada, professor of clinical (radi-
ation) oncology at the UK Institute of
Cancer Research and a past president
(2004–2006) of theEuropeanSociety for
Therapeutic Radiology and Oncology
(ESTRO).Hecaused some rippleswith a
review article in the JCO that he co-
authored in 2007, which examined the
published clinical evidence for proton
therapy and concluded there was none.



III-type studies are prohibitively expensive:
“Who is going to pay?” he asks. “EMEA
has big pharma behind it, and they can
recoup their initial investment in the costs
of the clinical studies by putting that
money into the price of a drug. Inmedical
technology you cannot put the price of
studies into the price of the device.”

He insists, however, that the approach
taken in Heidelberg, and the philosophy
behind ULICE, is strongly in support of

edge of the vertebral column (see figure).
“What are the side-effects here you

want to reduce?” he asks. He acknowl-
edges that the treatment does avoid dam-
age to the heart, “which is good, though I
don’t think long-term survival is neces-
sarily determined by this.” Bowel [colo-
rectal] toxicity is also lower, “But then
bowel toxicity is not a very large issue in
children.” His worry is about what such
very precisely targeted therapy might do
to the growth of the child in the longer
term, and he wonders how much con-
sideration has been given to this aspect of
the treatment. “The principle would be
that you treat thewhole vertebral body so
if there is reduced growth it is symmetri-
cal. Now you have a new technique that
only treats the back part of the verterbrae.
So while you are avoiding some side-
effects there are also potential risks.
You need to have a very broad view. You
mustn’t blindly look only at the benefits
you also have to measure the risks.”

Brada is well aware that he is seen as
Mr Negative, raining on the proton ther-
apyparade. In fact he strongly believes that
chargedparticle therapywill prove to be of
clinical benefit in specific indications,
particularly in avoiding secondmalignan-
cies in some paediatric cancers and in
treating cancers that respond poorly to
conventional radiotherapy.

“My bottom line is that it is an inter-
estingnew treatment that shouldbe inves-
tigated and there are specific situations
where it is likely to be of benefit, but you
ought to prove that it is of benefit, as you
have to do with drugs. There are so many
complexities to the treatment that youneed
toprove that thecomplexities andproblems
don’t outweigh the technical benefits. I’m
anacademicand I’mdevelopingnewtech-
nologies, and the same rigour I require of
myself I require of others.”

Debus, coordinating the clinical trial
platform of theULICEproject, professes
a certain sympathywithBrada’s argument,
but points out that large randomisedphase

establishing robust evidence onwhich to
base the selectionofpatients and tumours
that canbenefit fromproton therapy, even
if these studies can never be on the scale
required for newmedical therapies.

The bigger concern for Brada is what
may happen outside the research com-
munity.Hepoints towards trends in theUS
where five new private facilities are set to
open next year, no doubt focused on large
markets likeprostate cancer.Will patients
therehave their cases discussedby amul-
tidisciplinary team able to weigh up the
best options in a disinterested way? Will
they be treated by specialists who under-
stand the disease, or simply by experts in
proton therapy? Will relevant outcome
measures be recorded and analysed? Or
will these companies rely on the attraction
of their high-tech wizardry to convince
patients, and possibly doctors, that their
treatment really is superior, without suffi-
cient evidence to back up their claims?

Debus thinks it unlikely that Europe
will follow this market-driven route. In
Germanyadecisionwas recently taken for
proton therapy facilities tobedevelopedat
a further threeuniversity hospitals. But in
the UK, where 20 years ago the proton
therapy facility atClatterbridgehad taken
a lead in researching this field,Brada isnot
so sure. Last year the government agreed
to invest in a new facility, but put the job
out to private contract. “Costswill have to
be covered by income from the treat-
ment, which doesn’t bode well for
research activities,” he warns.

The current public spending cuts
across Europewill make it harder to win
the argument for developing particle ther-
apy capacity within an academic,
research-led framework. This makes it
particularly important that the sort of
inclusive, cooperative Europe-wide net-
work currently organisedwithinULICE
is able to continue after the programme
ends in 2012, to shape and influence
this area of cancer care led by evidence-
basedmedicine and patient need.
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PROTON THERAPY TO THE SPINE

This computed tomography–proton radiotherapy
treatment plan shows that the back of the
vertebrae will receive doses of up to 3600 cGy,
while the bulk of the vertebral bodies are
spared. This therapy avoids radiation to the
heart and other organs in front of the spinal
column, but when used in children there is a risk
that, as they grow, the back part of the
vertebrae will grow slower than the rest
Reprinted from Krejkarec et al. (2007) Physiologic

and radiographic evidence of the distal edge of the

proton beam in craniospinal irradiation. Int J

Radiation Oncology Biol Phys 68:646–649, with

permission from Elsevier



Prize for journalist who tackled
taboo subject of rationing
cancer therapies

20
January 2010. The holiday is des-
perately needed. On her doctor’s
advice,Anna Brinckmann has been
on a ‘drug holiday’ for a week. It will

give her a chance to recover from the side-effects of
her treatment.Anna, who lives in Berlin, knows the
ropes: she has already had several courses of
chemotherapy with Erbitux. The drug is one of a
wholegroupofnewsubstances thatmanypeople see
as representing the future of cancer therapy. Anti-
bodies with special properties developed in the lab-
oratory are designed to attack
thediseasewithmoreprecision
than before.

Anna Brinckmann knew
that around twenty per cent of
Erbitux patients experience
unwanted reactions.Forher the
side-effects always start with
pus-filled pimples on her face.
Her skin burns as though on
fire. Even washing it with dis-
tilledwater is painful.But she is
also aware of the other side of
the picture, with its optimistic
message: the worse the skin
rash, the more effectively the

therapy isworking. “Unpleasant, but true”,washow
the doctor explained it to her.

AnnaBrinckmannhas advancedcolorectal can-
cer. Various studies have investigated how much
longer colorectal cancer patients live if they take
Erbitux. One reported a “statistically significant
improvement” in survival from20 to23.5monthsby
comparisonwithconventional treatment; in another,
patients treated with Erbitux lived on average 2.9
months longer.Butwhatuse are statistics in an indi-
vidual case? Before each new course of treatment

AnnaBrinckmannmustdecide
whether she wants to go on –
with the hope of extending her
life a little, but with the risk of
severe side-effects –orwhether
the timehas come to call a halt.

It is not only thepatients for
whom the new, targeted drugs
pose adilemma.Thenew treat-
ments cause thecosts of cancer
therapy to rocket.At amonthly
costof €4000ormoreperdrug,
the annual cost per patient
quickly mounts up to between
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Restricting access to cancer treatments is an emotive topic that politicians avoid when possible –

nowheremore so than inGermany.Nicola Kuhrtwonan award for her informative and sensitive

article on this subject, entitled Cancer therapy: What is a month of life worth? whichwas originally

published in the respected FrankfurterAllgemeine Sonntagszeitung, and is reprinted below.

Nicola Kuhrt



Who decides what an extra month of life is worth? This well-written and
sensitive feature encourages readers to join a debate on priorities for
health spending that might otherwise be conducted out of the public
eye by unaccountable civil servants and medical insurance bureaucrats

leadingcompany in thesec-
tor, Roche PharmaAG. He points out that a
pharmaceutical company is a business like anyother;
it must pay wages and its shareholders expect to see
returns. Nevertheless, Roche is investing around
twenty per cent of its turnover in research, exposing
itself to considerable risk in the process. “Today’s
innovation is tomorrow’s low-costmedicine,” explains
Pfundner. The first drugs for tackling theAIDS virus
and the early cardiovascular drugs were also very
expensive, he says, but in those cases nobody talked
about the price.

Cancer researchers have for years been dream-
ing of targeted therapies. More than a century ago
theGermanNobelprizewinnerPaulEhrlichhad the
idea of preparing antibodies in the laboratory
and using them to target tumours. Because of the
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€40,000 and €100,000. Surely the health system
can ill afford to fund such treatments,whichafter all
add only a fewweeks to survival times?

Politicians are reluctant to address this issue.Doc-
tors, too, hesitate to speak out. When Jörg-Dietrich
Hoppe,presidentof theGermanMedicalAssociation,
forecast recently that the gap between what is med-
ically possible andwhat is affordablewould continue
to grow, he drew criticism from all sides; the unani-
mous viewwas that his remarks were “inhumane”.

But Germany will not be able to avoid the dis-
cussionof ethics andefficiency in thehealth service
for much longer. The ageing of the population
inevitably means that some therapies will at some
point have tobe rationed.Personalised cancer drugs
could set a precedent for this.

A BOOM MARKET
Oncology is becoming thehighest-turnover segment
of the pharmaceutical industry.Analysts at themar-
ket intelligencecompanyIMSHealthhavecalculated
that sales of cancer drugs by pharmaceutical com-
panies worldwide totalled $48 billion in 2008; the
figure has doubled since 2003. A further rise to
$75 billion dollars is forecast by 2013.

As a result there is hardly a pharmaceutical com-
pany anywhere that is ignoring the trend and not
researching at least one new cancer drug.More than
300 potential new drugs are currently in develop-
ment – twice asmany as for heart disease, strokes or
Alzheimer’s. “Innovation in medicine comes with a
price tag,” explains Hagen Pfundner, CEO of the

Germany will not be able to avoid the discussion of

ethics and efficiency in the health service much longer



Roche is investing around 20% of its turnover

in research, exposing itself to considerable risk
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interrupt signal pathways that cancer cells need to
survive. Genetic tests can often determine in
advancewhether the drugwill be effective in a par-
ticular patient or not. The therapy is then not only
targetedbut also ‘personalised’.Marketing strategies
like to refer in this context to ‘made-to-measure’pills.
Substances that intervene in specific processes in
the tumour cell are known as ‘smart molecules’.

One of the antibodies of the early days was Rit-
uximab fromRoche.This laboratory-designedprotein
recognises a characteristic feature on the surface

of cancer cells in patients with a B-cell
lymphoma. The drug, which is usually used
incombinationwithchemotherapy, appeared

on the market in 1997. It is estimated that
the number of people who die from B-cell
lymphoma has fallen by fifty per cent in the
last ten years.

Glivec has also become well known. It
has significantly improved the survival
prospects of patients with a particular form
of leukaemia. Over the past year Glivec
alonehasbrought in revenueof €2.6billion
for itsmanufacturer, Novartis.

It is the spectacular successes of this sort
thatmake thewhole field of cancer drugs so

attractive for pharmaceutical companies. On the
market, however, very few of the subsequent prod-
ucts have yieldedmuch real benefit for patients. “The
patients live at best three or four months longer
thanwith conventional treatment. Their quality of life
is not improved,” says the chairman of the German
Medical Association’s Drug Commission, Wolf-
Dieter Ludwig. Many oncologists have been disap-
pointed by the new drugs.

Ludwig also notes that the costs of newdrugs in
oncology are rising much faster than the evidence
of their usefulness. In many cases there are no
reliable markers for testing whether or not the
targeted drug is effective. For example, for
monoclonal antibodies which block the epidermal
growth factor, the only guideline is often the crude

The cost of a drug can vary widely from country to country.
In the US and Germany pharmaceutical companies are still
free to set thepricesof their products themselves, but in other
countries the conditions underwhich adrug canbemarketed
is usually negotiated during the licensing process.
The UK National Institute for Health and Clinical Excel-
lence (NICE) takes a particularly firm line on this issue. The
health authority evaluates new therapies in termsofQALYs
– quality-adjusted life-years. A QALY is an additional year of
life of good quality – the threshold is currently £30,000. If
a treatment, including the drug treatment of a cancer
patient, costs more than this it cannot be provided free of
charge through the tax-fundedBritish health system. In
the past NICE has rejected a number of cancer drugs,
including Bayer’s Nexavar, used for liver cancer, the
lung cancer drug Tarceva from Roche and Erbitux from
Merck, which is used to treat bowel cancer.
The strict price policy of the UK health authorities has met with
strong criticism from politicians and patient organisations. The
protests have, however, become more muted since many pharma-
ceutical companieshavenow indicated that theyareprepared to reduce
their prices. For example, Celgene has agreed to provide the cancer
drug Revlimid free of charge from the third year of treatment. Pfizer,
too, has made concessions to the UK authorities: the kidney cancer
drugSutent is nowavailable free for the first six-week treatment cycle.
In addition,NICEhascome toanagreementwith theSpanish company
PharmaMar, underwhichPharmaMarwill cover the costsof treatment
with the sarcoma drug Yondelis from the fifth treatment cycle.

£30,000 IS THE LIMIT

complexity of the disease, his successors are still
working onputting theplan intopractice: the task is
difficult because tumours afford too few points of
attack, cancercells are too flexibleand theemergence
of resistance is too common.

There is no lack of experiments. Many of the
protein molecules that have now been developed
inhibit the processes thatwould otherwise result in
the constant reproduction of cancer cells. Others
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principle of “If pimples, then sensitive”.
WolfgangDietrich, headof theoncologydivision

at Roche, describes the situation elegantly: “We
haven’t yet discovered the tailor-made suit, but we
have the one-size-fits-all version”. But tailor-made
drugsarenot far away–druganddiagnostics research
havebeen running inparallel for sometime. “Theaim
of course is toput eachdrugon themarket complete
withanappropriatemarker–not tohave thedrug first
and then run studies to discover which groups of
patients it is suitable for.”

However, a growing number of these studies are
being terminated at a very early stage – even when
there are preliminary signs of success. The phar-
maceutical companies justify their action on the
grounds that the therapy cannot simply bewithheld
from the members of the control groups who, in
accordance with the study protocol, receive only a
placebo. But it then becomes impossible to collect
data either on the long-term efficacy of the drug or
on occasional side-effects.

COSTS AND BENEFITS
Further criticism comes from another quarter.
According to Lilli Grell of the Medical Services
Department of theAssociation ofHealth Insurance
Funds (MDK), cancer studies are not now con-
cerned with how much longer a patient lives as a
result of anewdrug; they only consider the lengthof
the interval between theconclusionof treatment and
return of the tumour. “It is not uncommon for a
drug to extend this interval. But the patients still die
just as early as those treated conventionally.”And it
wouldbewrong tobelieve that the innovative cancer
drugsare freeof side-effects.Theside-effects are sim-
ply different. Whereas conventional chemotherapy
was frequently accompaniedbydiarrhoea, vomiting
and hair loss, patientsmust now reckonwith severe
skin reactions, inflammation of the brain, extreme
tiredness and liver damage.

It isGrell’s job to cast a critical eye over pharma-
ceutical innovations.TheMedical ServicesDepart-

ment forwhichsheworks is calledon tomakeadeci-
sion when it is unclear whether statutory health
insurers should cover the costs of treatment. In
oncology such queries arise relatively frequently,
saysGrell, because cancer drugs are oftenusedout-
side the approved indications – either because they
are still very new, or because there are studies that
suggest to doctors that the drug is worth trying. In
somecases, too, aparticulardrug isusedbecause the
patient is alreadyso sick thatno further standard ther-
apy is available.

Manycancerdoctorsprefer to say “I’ve got some-
thing else to try” rather than articulate the uncom-
fortable truth,whichmaybe “There is nothingmore
I can do for you.” Increasingly often, though, the
request comes from patients. They read about new
drugs on the Internet or in magazines and are then
determined to try them.

“It needs a good relationship between doctor
and patient to look at such issues together,” says
AnnikaSiegmund,adoctorat theNationalCenter for
TumourDiseases inHeidelberg.Of course itmaybe
possible to delay the advance of the disease, and
hence the patient’s death, for a certain time. “But
unfortunately it is impossible to know in advance
whether the treatment will be successful and how
severe the side-effectswill be.” Sometimes, she says,
onemust also protect patients from themselves.

“The decisions that cancer patients nowhave to
takeare tough,” explainsAnnikaSiegmund.Theyask
themselvesquestions suchas: “HowmuchcanI take,
so that I have a chanceof seeingmygrandchild start
school?”Or, “AmI actually too vain towant to battle
with severe skin reactionsonmy faceduring the final
months ofmy life?”

Anna Brinckmann from Berlin has made her
decision.Shewants togoon.Butonlyonemore time.
“Then I will really have had enough.”

This article was first published in the Frankfurter

Allgemeine Sonntagszeitung, on 17 January 2010,

and is reprinted with permission
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“The costs of new drugs in oncology are rising much

faster than the evidence of their usefulness”



Putting the person back
into personalised therapies

The concerns of a head and neck cancer specialist

� Simon Crompton

With ever more biological information required to pick the perfect protocol to target an

individual’s disease, the hopes and the fears, the priorities, wishes and concerns of that individual

risk going unheard. Listening and learning remains the key to personalising therapy, says

Jan Vermorken, who spent a career specialising in the cruellest of cancers.

It isunusual for chickens andelephants to figureprominently in interviews with the modern
movers andshakers ofmedical oncology.But Jan

Vermorken’s passion for animals is more than an
idle pleasure. It’swhat got him involved inmedicine
in the first place, and parallels the compassionate
model of cancermedicine that hehas tried to follow
for forty years.
The chickens in question roam around the

grounds of theAntwerpUniversityHospital, where
Vermorken runs a clinic once a week as emeritus
professor of medical oncology, having officially
retired as head of the hospital’s medical oncology
department last year. He sits in his portacabin
office, defiantly dapper against the plasterboard,
and talks about how the stubborn cockerels block
his route into the car park. “They just look at me,”
he says. “You will not see me hurt an animal.” You

can imagine the queue building up behind him.
His garish silk tie, it becomes clear on close

inspection, is patternedwithelephants andhis com-
puter screensaver revolvespicturesof thebabypachy-
derms, providedbyhis favourite charity, an elephant
orphanage inKenya. Twelve years ago, he saw them
at firsthand,duringavisit toSouthAfrica. “Thesocial
interactionbetweenelephants, theway theyprotect
their little ones, is very impressive,” he says. “And the
way theyhandle itwhenoneof themisdying: yousee
themsuffer. I think the interactionbetween them is
an example of how humans should be.”
Vermorken’s career has spanned clinical work,

research and education. He has been professor of
oncology at the University of Antwerp since 1997,
whenhe arrived inBelgium from theVUUniversity
Medical Centre in his native Netherlands. He has
carried out major studies on treatments for gynae-
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developed over his career, it
becomes clear that while he is
excitedby the increasingpoten-
tial to individualise drug treat-
ment,heworries about theway
modern health systems work
against the individualisationof
care. As time-pressed doctors
increasingly follow protocols
and rigid systems for treating
cancer, are they losing sight of
that compassionate – maybe
elephant-like–need to respond
delicately to individualwishes?
Even if it comes tohastening a
person’s end rather than pro-
longing their life? Vermorken
is concerned.
Givenhis loveof animals, it

comes as no surprise that Ver-
morken, now 66, set out into
adulthoodwanting to be a vet-
erinary surgeon. But when he
started training as a vet, he
realised thathewouldoftenbe
expected to act in the best
interest of the owner, not the
animal. That shocked him. In
medicine it was always clear
who came first, so he started
medical training in 1961 so
that he could put the patient
truly at the centre. He gradu-
ated from the University of
Amsterdam in 1970.
Maybe,heacknowledges, it

was the early death of his
mother from ovarian cancer in 1973 that subcon-
sciouslymade him set a course in cancermedicine,
anda specialisation ingynaecological cancers among
others. “That was still in the days when patients
werebeing treatedwith single alkylating agents, and
thatdidn’thelpmymothera lot.Herqualityof lifewas
not, in the last phases of the disease, a good one. So
maybe that could have played a role…”
Although his passion for animals might have

originated from the regular visits tohis grandparents’
farm,his family didnot directly influencehis choice
of vocation.The really important figures inhis career

cological and head and neck cancer, coordinated
large trials inbreast andcoloncancer, andbeena lead-
ing figure in the Gynecologic Cancer Intergroup
(GCIG)andstudygroupsof theEORTC(European
Organisation forResearchandTreatmentofCancer)
and ESMO (European Society forMedical Oncol-
ogy).Now, inhis supposed ‘retirement’, hehas taken
up the post of editor-in-chief of ESMO’s journal,
Annals of Oncology,whichhewants to change toput
more emphasis on translational research andmulti-
disciplinary working.
Lookingbackathow the treatment of cancerhas
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appeared when he started his internal medicine
training at the VU University Medical Centre in
Amsterdam. Vermorken worked under Lopez Car-
doso, oneof the first internists tobe strongly involved
inoncology, at a timewhenoncologywasnot themost
popularoption foryoungdoctors.HearrangedforVer-
morken towork at theNetherlandsCancer Institute
inAmsterdam in 1974.
And althoughVermorkenworried about the emo-

tional toll ofworkingwith seriously ill youngpeople,his
fearsdiminishedashebegan topractise, andhebegan
to realise that combining clinical work with research
provided hope as well as variety. His commitment
grew as he became a medical oncologist under Bob
Pinedo, who was appointed full professor in medical
oncology at theVUUniversity andwasdetermined to
developmedical oncology in theNetherlands.
Pinedo inspiredVermorken to see thepotential of

medical oncology, but he also encouraged him to
expand his own professional horizons, showing him
the importance of the interaction between clinic
and lab. This sparked a lifelong interest in transla-
tional research, and the need to balance clinical
workwith research.

EVERY PATIENT IS UNIQUE
“Pinedo taughtus all that everypatient isunique.You
have to continually learn as much as possible from
eachpatient, exploringall thepossibilitiesofwhat you
can do for them.Hewasn’t aman to give up easily.”
It was Pinedo who encouraged him to become

active in theEORTC–first in theGynaecologicCan-
cerGroup (GCG), and then in theHead andNeck
CancerGroup(HNCG).Thesewere thespecialisms
that have stayed with Vermorken throughout his
career–hehasbeenamemberof theEORTC-GCG
since 1980 (chairman from 1983 to 1989) and a
member of theEORTC-HNCGsince1985 (chair-
man from2006 to 2009).
“Wedid a lotwithinEORTCin theearlier days,”

hesays. “Wewroteanenormousnumberofprotocols.
Conducting trials has become very complex nowa-
days, and it’s difficult for EORTC to keep the same

pace. But in those days therewere far fewer admin-
istrative hurdles, and we wrote one protocol after
another andalso got themrunning.Wewere a group
of friends who were willing to really work for each
other, so itwas great, great fun–andvery rewarding.”
“In the1980s, therewere tremendous changes in

the treatmentof thesecancers.When I started, radio-
therapists andheadandneck surgeonswere certainly
the leading figures inheadandneckcancer–and they
still are to someextentbecause their therapies arecru-
cial for this disease.But I think that the integrationof
systemic therapies over time has become more and
more important, and medical oncology – which is a
young profession – has gained standing.”
Head and neck cancers, he says, have never

been the most popular career choice for medical
oncologists. It’s not just the fact that systemic thera-
pieswerenot so integral to the treatmentof theseusu-
ally late-diagnosed cancers. It’s the less palatable
fact that these cancers disproportionately affect less
privilegedmembers of society – heavy smokers and
alcoholics for example – and that the aggressive
treatments theyusually require are oftenhighly toxic
and sometimesmutilating.
Andnow,he says, the increasing efficacy of can-

cer drugs to help control the disease is bringing its
own problems. “I think it’s the worst kind of cancer
you can think of,” says Vermorken. “For patients
with advanceddisease–which is about two-thirds of
those diagnosed – the treatment has changed from
using local therapies only to a combined modality
approach, with a tendency in some countries to be
primarily non-surgical. Now, as we’re seeing the
effectiveness of this grow, we’re also beginning to
understand that the late side-effects of these non-
surgical approachesmight strongly influencequality
of life andmight even be killing some.”
There have been, he stresses, spectacular

advances in the treatment of cancer since he came
into oncology, andmany have had a positive impact
on head and neck and gynaecological cancers.
New targeted therapies have a lower toxicity profile
and may be combined with existing therapies
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such as radiation therapy and chemotherapy.
Andalthough, until recently, therehadbeen few

targeteddrugbreakthroughs for head andneck can-
cers, trials coordinatedbyVermorkenhave shown for
the first time that patients with recurrent and/or
metastaticheadandneckcancerhave a significantly
improved outcome with the use of the monoclonal
antibody cetuximab, when given in combination
with platinum-fluorouracil chemotherapy. “I’m very
happy that, after 30 years, we’ve finally found a way
to give a better result to these patients,” he says.

A DIFFERENT TYPE OF TARGETED CARE
He argues, however, that the fundamental challenge
facing cancer doctors are not changed even by the
adventofnewtargeted therapies. If they reallywant to
serve thebest interestsof thepatient, and tomakesure
that care is right for the individual, thensometimes the

obvious treatment may not be the best option at all.
Maybe a different kind of targeted care is required.
“Personally, I thinkweare sometimes too eager to

administermedication to patients. Thatmaybe good
in thecurative setting, but is sometimesquestionable
in the palliative setting. We know that the biological
behaviourof someof the tumour types isquitevariable,
and it is wise to see how rapidly a tumour is growing
before administeringmedication – because it should
be clearly understood that there is no effectivemed-
icationwithout side-effects. I havemanyexamples of
patients with cancer who came to me for a second
opinion,havingbeenadvised to receivechemotherapy,

“You must learn as much as possible from each patient,

exploring all possibilities of what you can do for them”
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Inspiring a new generation. Vermorken and his colleagues at
Antwerp University Hospital hosted the first Elective Course in
Oncology for Medical Students, sponsored by the EU and
FECS (now ECCO), August 2005



and it was clear that it could be years before they
needed it because the tumourwas not aggressive.”
When the cancer is advanced, the challenge of

doing the right thing for the individual becomes
evengreater. “For peoplewhoaredying, themedical
oncologist can help these people by not running
away when things become difficult. And what I
mean is, for example, active euthanasia.”
Vermorken remembers the days when physi-

cian-assisted euthanasia was not officially legal (it
was legalised in Belgium in 2002), and subse-
quent police questioning: “talking to you as if you
were a criminal,” he says. But hewill also never for-
get a womanwith end-stage head and neck cancer
who asked for euthanasia, and said, just before the
drugs were administered, “Please do it as quickly
as possible.”
“Shedidn’twant togradually go to sleep.Whatwe

saiddidn’tmatter toher.Her sufferingwas so tremen-
dous, and thatmadeanenormous impressiononme.
I’dnever seen someone so longing for the endof life,
andI thinkdoctors shouldneverwalkaway fromthis.”
In fact, Vermorken believes that if doctors talk

openly to their patients about euthanasia, it worries
them less, and they are unlikely to pursue
it as an option. “It’s a strange thing.
Themoment youmake clear you
are not running away from it,
and you will be at their
side until the end, it’s very
often sufficient.”
It’s not that Ver-

morken is a passionate
advocateofeuthanasia–
which is, of course, not
anoption inmost coun-
tries.But the importance
of sitting and listening to
patients is a permanent
theme throughoutour inter-
view. “I’mworried that doctors
todayare so rushed that theycan’t
listenand learnabout the individuals

they’re treating andwhat theywant.But youwill only
be a good doctor if you do so. Patients aren’t a form
to be filled in.”
These are principles Vermorken carries through

to his teaching work. As well as courses in cancer
medicine at the Antwerp University Hospital, he
has runvarious summer schools formedical students
since 2004, backed by universities throughout
Europe,which,hehopes, have stimulated interest in
cancer medicine – whether it be surgery, radiother-
apy or oncology.

TEACHING STUDENTS TO LISTEN
Themost enlighteningmomentson thecoursescome
when students have to interactwithpatientswho tell
themabout the impact that health care professionals
canhave at such adifficult time in their life. “You can
see the students beginning to lose their fear, and
begin to discuss thingsmore openly with patients.”
Akey theme inhis teachinghasbeen the impor-

tanceofmultidisciplinarywork.As a specialist in the
fieldofheadandneckcancerandgynaecological can-
cer, where combinations of treatment are often key,
Vermorkenknows that feeding in theperspectives of

different disciplines into decision-making
processes can only benefit the patient.
He has little time for the profes-
sional turf wars that have been
fought in some European
countries over, for example,
who should lead care in
gynaecological cancers.
“Therearedifferences

from country to country,”
he says. “In the Nether-
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Still looking ahead. Even in
retirement Vermorken remains

an important presence at
conferences like this one in Beirut,

January 2010, where he gave a
presentation on future directions in
head and neck cancer treatment



lands, there is the discipline of gynae-oncology –
gynaecologists who have specific surgical training
and skills inmajor surgery, such as debulking surgery
in patients with advanced ovarian cancer. Preferably,
patientswith gynaecological cancer shouldbe treated
by such specialist colleagues. But when there are
many treatment options, these need to be discussed
by a panel of experts, each of themmaking full use of
eachother’s expertise, andentrustingpatients to those
with most experience in a particular field. Themed-
ical oncologist shouldbepart of this decision-making
process from very early on.”
AlthoughVermorken has neverworked in a lab-

oratory, his researchwork has been significant, and
he’s particularly proud of three areas of work. One
is the clinical research that led to the first improve-
ment in outcome of patientswith recurrent and/or
metastatic head and neck cancer. He hopes the
successful cetuximab trial will now lead to further
treatment developments.
A second area is the introduction of a new form

of inductionchemotherapy, includingdocetaxel (the
so-called TPF regimen), for patients with advanced
headandneckcancer thatcannotbe removedbysur-
gery.His researchon thiswaspublished in2007.The
improvedoutcomeof thesepatients led to a revival of
inductionchemotherapy inheadandneckcancerand
has strongly influenced the typeof studiesnowbeing
conducted in the advanced disease setting.

A QUESTION OF IMMUNOLOGY
His third research achievement is possibly the one
thathashad least impact, butmayalsohave themost
potential. In the 1990s, Vermorken coordinated a
study investigatingwhether vaccinating survivors of
coloncancersusing vaccinesderived fromtheir own
cancercells reduced the riskof recurrence. It seemed
to, but the findingswerenever confirmedby others:
“For a variety of reasons,” saysVermorken. “Logistics,
complicated procedure, financial hurdles … But
I think it was a proof of concept. It has shown
to me that the immunological response in the

body to tumour cells is absolutely of importance.”
Vermorken loves working with people and

enthusing students aboutmedical oncology, so inhis
retirement he’s as busy as ever – finding a time to
speak to him at all is a feat.He’s still attending can-
cer conferences, organising symposia, running an
annual international medical oncology course,
participating in or running summer schools with
ESOandECCO, running post-ASCOmeetings in
Belgium and chairing the Belgian Association for
Cancer Research. He is also a member of journal
editorial boards, and still active in the EORTC-
HNCG group and many other committees of
national and international cancer organisations.
His family – wife, two grown-up sons, and two

grandchildren – understand that his work is his
hobby, andalwayswill be.So thoughhe is looking for-
ward to spendingmore timewith hiswife at his hol-
iday house in their beloved France, enjoying the
good food, he acknowledges that he’ll probably be
looking through some journal papers while he’s sip-
ping his fine wine.And one day he will find time to
return toAfrica, tomeet those formidable, caringele-
phants again, face to face.

“It has shown to me that the immunological response

in the body to tumour cells is absolutely of importance”
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ImpactFactor

Neoadjuvant trial design:
time for a brave new world?

� Heather McArthur and Clifford Hudis

In theNOAHclinical trial, trastuzumab treatment for locally advancedbreast cancer, given prior

to surgery, was associatedwith increased complete and overall response rate and improved event-

free survival. The ability to identify this advantage suggests that theneoadjuvant settingmight serve

to inform the design of adjuvant trials and indicate appropriate off-study adjuvant therapy.

Locally advanced breast cancer
(LABC) has not been consistently
defined; however, it generally

denotes inoperable tumours that are large,
have extensive lymph node and/or skin or
chest wall involvement as well as typically
including the rare and aggressive inflam-
matory breast cancer subtype. LABC is
associated with a worse prognosis than
operable early-stage disease, but a better
prognosis than metastatic disease.1 His-
torically, patientswithLABCwere treated
with modified radical mastectomy and
radiotherapy alone, butwithdisappointing
results. Thereafter, systemic therapy
became an integral component of the
LABC management strategy, largely as a
consequence of the promising results
reportedwith adjuvant systemic strategies
in the early-stage breast cancer setting.
Specifically, the administrationof systemic
neoadjuvant therapy before definitive sur-
gery and radiotherapy induced tumour
response and improved local control rates.

The practice of delivering neoadjuvant
chemotherapy, hormone therapy and/or
biologic therapyaffords anumberofpoten-
tial advantages, including downstaging of
the primary tumour to allow for surgery
and, in some cases, increasing the likeli-
hoodofabreast-conservingapproach.From
a research and therapeutic innovationper-
spective, because pathology is obtained at
diagnosis and again at definitive surgery,
neoadjuvant strategies permit a conven-
ient and in vivo assessment of response to
specific systemic therapies. Furthermore,
because theevent rates arehigher inLABC
than in early-stage disease, the follow-up
time and the sample size required for
LABCstudies are typicallymodest incom-
parison.For these reasons, theneoadjuvant
study model offers tremendous promise
as an efficient drug development tool.
Up to 20% of breast cancers present

witheither amplificationof theHER2gene
or overexpression of its protein product, a
transmembrane receptor tyrosine kinase,

and are considered to be ‘HER2-positive’.
Trastuzumab is a humanised HER2-tar-
getedmonoclonal antibody thatwasdevel-
oped through traditional translational drug
developmentpathways. Itwas first studied
in vitro and in animal models, then as
monotherapy in phase I and II trials in
patients with metastatic breast cancer,2–4

then incombinationwithchemotherapy in
randomised trials in the metastatic set-
ting.5 Ultimately it was tested in combina-
tion with proven adjuvant chemotherapy
strategies,6,7 where its use was associated
with significant survival improvements.
The impact of treatment with

trastuzumab in the LABC setting was
recently evaluated in theNOAHstudy, an
international, open-label, phase III trial.8

TheNOAHtrialwasoriginallydesigned to
randomise women with HER2-positive,
locally advanced or inflammatory breast
cancer to neoadjuvant trastuzumab plus
chemotherapy followed by adjuvant
trastuzumabor toneoadjuvantchemother-
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apyalone.However,when the results from
the first adjuvant trastuzumabstudieswere
reported,6,7 the trial design was altered so
that 19 of the 118 women (16%) with
HER2-positive breast cancer randomised
to the chemotherapy-alone arm were
offered a standard course of adjuvant
trastuzumab (with analyses performed by
intention-to-treat).This trialwasunique in
that it included an observational cohort of
99womenwithHER2-normal LABC for
comparison. After a median follow-up of
3.2 years there were significant improve-
ments in the overall response rate (ORR),
includingadoublingof the total pathologic
complete response (pCR) rate, and the
event rate in the cohort receiving neoad-
juvant trastuzumab and chemotherapy
compared with those receiving chemo-
therapy alone. Specifically, for the 117
womenwho received chemotherapywith
trastuzumab versus the 118 women allo-
cated to receive chemotherapy alone, the
pCRratewas38%versus19%(P=0.001),
theORRwas87%versus74% (P=0.009),
and thehazard ratio for event-free survival
(EFS) was 0.59 (P=0.013) in favour of
the trastuzumab arm. However, consis-
tent with numerous other neoadjuvant
reports, the improvements in pCR, ORR
and EFS rates did not translate into over-
all survival benefits. Thus, the NOAH
investigators appropriately concluded that,
although theadministrationofneoadjuvant
trastuzumab improved pCR rates, it is
unknownwhether theobservedEFSben-
efits canbe ascribed to the administration
of neoadjuvant trastuzumab, adjuvant
trastuzumabor thecombination.Although
to our knowledge there are no planned
studies comparing EFS rates with neoad-
juvant trastuzumab, adjuvant trastuzumab
or thecombination inLABC, sucha study
would not only inform LABC treatment
recommendationsbutcouldalso indirectly
informdecisions in the early-stage setting

where theoptimaldurationof trastuzumab
treatment is not established.
It is nowmore than 20 years since the

associationbetweenHER2status and risk
of relapseanddeathwaspublished9 sowhy
did it take 20 years to get to this stage?
While the results from the NOAH study
werepredictable (that is, trastuzumabcon-
fers benefits inHER2-positiveLABCas it
did in HER2-positive early-stage and
metastatic breast cancer), it nonetheless
leaves us with more questions than
answers: Should trastuzumabbeadminis-
teredbefore surgery, after surgery or both?
What is the optimal chemotherapy regi-
men for coadministration?Were there any
biologicpredictorsof responseor resistance
to therapy? How will other promising
HER2-targeted agents be incorporated
into the LABC management strategy? Is
there a more efficient paradigm for the
timely evaluationofnovel, promising ther-
apeutic innovations?Would improveddrug
development paradigms have positively
impacted the design and implementation
of modern neoadjuvant studies of other
HER2-targetedagents, including the tyro-
sine kinase inhibitor lapatinib (as in Neo-
ALLTO,NSABPB41andCALGB-40601)
and themonoclonal antibodypertuzumab
(as inNEOSPHERE)?Howcanwe learn
fromour experiences so that novelHER2-
targeted agents with promising activity in
themetastatic setting (suchasT-DM1and
HSP90 inhibitors) areevaluatedefficiently?
Using traditional drug development

strategies, it is difficult to fathom howwe
will begin to tackle the seemingly expo-
nential growthof clinical questions.Possi-
bly, the traditional model of drug
development, whereby drugs are moved
from the lab through a series of phase I to
III studies in themetastatic setting before
moving into the adjuvant setting and
beyond, is too labour intensive, costly, inef-
ficient and slow.Does theanswer lie in the

advantagesandconveniencesof theLABC
model? If so,willweever bebrave enough
to shed the traditional study paradigms,
eliminatemetastatic studies altogether (at
least asanecessary stepbeforeneoadjuvant
trials) and adopt a primary neoadjuvant
study model? Imagine if the NOAH trial
and the smallerneoadjuvant trastuzumab–
chemotherapy study fromMDAnderson
Cancer Center10 had been conducted at
theonset of trastuzumabdevelopment, in
all likelihood the adjuvant studies would
havebeenconductedearlier, novelHER2-
targeted therapy development may have
been accelerated, and biologic-correlate
studies might have advanced our under-
standing about HER2-positive disease
faster. Certainly a paradigm shift is not
without its challenges and drastic change
will always be met with resistance, but it
must be time to seriously consider such a
brave newworld!

Details of the references cited in this article can be

accessed at www.cancerworld.org
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Practice point
Since drug development in the
metastatic breast cancer setting often
relies on endpoints (such as response
rate andprogression-free survival) that
are either loosely linked to overall sur-
vival or poorly predictive of ultimate
activity in the adjuvant setting, novel
approaches are needed. To the degree
that in-breast response (suchaspatho-
logic complete response) can serve as
a surrogate forprogression-free survival
and overall survival in the early-stage
setting, neoadjuvant (preoperative)
trials may facilitate faster and more
efficient identification of promising
new systemic therapy regimens.

Author affiliations: Breast Cancer Medicine Service, Department of Medicine, Memorial Sloan–Kettering Cancer Center, New York, NY (Heather McArthur and Clifford Hudis).
Competing interests: Heather McArthur and Clifford Hudis declare competing interests. Details can be accessed at www.cancerworld.org
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Are macrophages the bad guys
in Hodgkin lymphoma?

� Volker Diehl

Prognostic models for patients withHodgkin lymphoma are imperfect and do not allow a precise

individualised therapy.A recent gene-expressionprofiling study, translated into a routine immuno-

histological test, identified genes of tumour-associated macrophages as being responsible for

treatment outcome inpatientswithHodgkin lymphoma. If this finding is confirmedbyother inves-

tigators, it couldbeamajor step towardspersonalised therapy forpatientswithHodgkin lymphoma.

Patients withHodgkin lymphoma
(HL) with early-stage disease
are cured in >95% of cases, and

in patients with intermediate-stage
and advanced-stage disease, cure rates
of 80%–90% are achieved withmodern
treatment strategies consisting mainly
of polychemotherapy with or without
radiotherapy. In the future, these treat-
ments might be complemented by
therapies based on small molecules
and antibodies.1 This unusual success
rate in the treatment of an adulthood

cancer, however, is associated with an
inevitable burden of overtreatment
and undertreatment of at least 10%–
20% of patients in all stages of disease,
which can result in unnecessary early
progression or late toxic effects. Since
the pathognomonic Reed–Sternberg
cells (0.1%–1.0% at diagnosis) and the
surrounding so-called ‘innocent
bystander cells’ 2 are very sensitive to
chemotherapy and radiotherapy, more
than 90% of patients with HL experi-
ence a first complete remission at

onset. However, 20%–30% of the
tumours will progress or relapse. These
failures cannot be predicted with cer-
tainty using available clinical, biologi-
cal or molecular biomarkers.

Currently, there are two strategies
that aim to tailor therapy at diagnosis on
the basis of response and outcome pre-
diction for the individual patient, which
are not robust measurements. The first
is risk adaptation, in which the clinical
and biological International Prognostic
Score is used for advanced-stage
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disease,3 or theAnnArbor classification
and tumour burden that is used in early-
stage disease. The second strategy is
response modulation, in which ther-
apy is escalated or reduced according to
the FDG PET/CT result after two
courses of induction therapy.4 Both
strategies are applied in ongoing inter-
national HL trials, yet they are far from
offering the necessary accuracy to pro-
vide a personalised treatment option
for individual patients.

The recent study by Steidl et al.,5

however, opens a new hopeful avenue
to reach the goal of personalised med-
icine. In this publication, the authors
describe a method for predicting HL
outcome by applying a frequently
used but often-underestimated
pathology test.

The researchers (a combination
of pathologists, molecular biologists,
biostatisticians and clinicians) meas-
ured the amount of CD68+
macrophages in the primary tumour
lesions of patients with HL and cor-
related the percentage of CD68+
macrophages (immunohistochemical
score 0–3) to the outcome of therapy.

This association was relevant for
the induction treatment phase. Fur-
thermore, the quantity of CD68+
tumour-associated macrophages
predicted success or failure in the
setting of disease-relapse after autol-
ogous haematopoietic stem-cell
transplantation.

Gene-expression profiling studies
on a set of 130 frozen biopsy samples
revealed a group of genes that showed
a significant correlation between the
gene-expression profile and the out-
come of primary and secondary treat-
ment. The validity of these findings
was confirmed in an independent
cohort of 166 patients with classic HL,
using immunohistochemical analysis of
tumour tissue on paraffin blocks.

These findings, along with previous

studies,6,7 revealed three major factors
that correlate with the failure of pri-
mary HL therapy: the abundance of
tumour-infiltrating macrophages, the
lack of small B-lymphocytes, and the
overexpression of metallopeptidases
(such as MMP11).

Steidl et al.5 focused on theCD68+
macrophages because of the strong
signals from the gene-expression data
and the prominent role of macrophages

in the process whereby tumour cells
interact with bystander cells, such as
macrophages, eosinophils, mast cells,
B-cells and T-cells (see figure). These
interactions lead to an inhibition of
apoptosis, which increases proliferation
and promotes the survival of tumour
cells, not only in HL but also in follic-
ular non-HL,8 as well as in other B-cell
malignancies.9

The immunohistochemical macro-
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INTERACTION OF H-RS CELLS WITH THE MICROENVIRONMENT

The interactions between H-RS cells and the microenvironment include mediators and
reactive innate immunity bystander cells. CD68+ macrophages are activated by TNFα and
the fragile H-RS cells are regulated by mediators such as Notch1/Jagged1, and by the
angiogenic switch, which is controlled by VEGF in conjunction with endothelial and smooth
muscle cells. H-RS cells attract CD4+ lymphocytes via TARC/CCR4 and interact with the CD4-
cells via CD40–ligand interaction. Cytotoxic CD8+ T-cells and CD4+TH1 cells are kept at a
distance from the H-RS cells and inhibited by IL-10, TGFβ and galectin-1, which in turn acti-
vates CD25+ FoxP3+ TREG cells. A paracrine loop via IL-13/IL-13R assisted by
Notch1/Jagged1 promotes proliferation of H-RS cells.

CCR4 – chemokine receptor 4; H-RS – Hodgkin-Reed–Sternberg; IL-10 – interleukin-10; TARC – thymus and
activation-regulated chemokine; TGFβ – transforming growth factor-beta; TNFα – tumour necrosis factor-alpha; TREG
cells – T-regulatory cells; VEGF – vascular endothelial growth factor
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phage score in the primary tumour
lesion of patients with HL not only
predicted the outcome in advanced
stages of the disease but, furthermore,
indicated a 100% chance of long-term,
disease-specific survival in the absence
of an increased number of CD68+
cells. Moreover, in advanced stages of
classic HL, this molecular adverse
prognostic factor significantly outper-
formed the International Prognostic
Score for disease-specific survival
(P=0.003 vs P=0.03, respectively).

The important question is whether
these findings will have a notable
impact on general practice in theman-
agement of HL patients?

As DeVita and Costa10 point out, it
is of pivotal importance that a person-
alised treatment strategy is developed
in the future treatment of patients with
HL, to identify at diagnosis those indi-
viduals with increased resistance to
chemotherapy and radiotherapy, thus
enabling clinicians to adjust the qual-
ity and quantity of drug combinations
for individual patients.

This pioneering study, however, was
a retrospective analysis, and confirma-
tion of the results by other investigators
is needed to ascertain the validity of
these findings in a large number of
patients and in a prospective setting –
especially when treating patients with
advanced-stage disease with a more
aggressive regimen, such as escalated-
dose BEACOPP.

An additional future requirement
will be to translate this diagnostic
method into a treatment strategy to
allow a prognostic allocation of
patients. Further studies will also need
to consider whether the determination
of the number of CD68+macrophages
in the tumour lesion of a patient with
HL will be sufficient to predict out-

come, or whether an accurate predic-
tion will also depend onmeasurement
of the B-cell content and theMMP11
metallopeptidase activity.

It seems likely that this information
could gain widespread use, since the
determination of CD68+ tumour-
associated macrophages by immuno-
histology is already a routine test for
diagnosis of classic HL in most expe-
rienced haematopathology institutions.
Furthermore, since the necessary tech-
niques are already established in most
laboratories, it is cost-effective and
reproducible.

Many pathologists have described
CD68+macrophages in the biopsies of
patients with classic HL, and many
clinicians in recent years have read
this information in their pathology
reports. Why then was this associa-
tion not recognised earlier and used to
predict outcome as a simple, frequently
used test?

Possibly, the simple answer is that
clinicians and pathologists did not put
the pieces of this molecular-biological

puzzle together as Steidl et al.5 have
now done. Indeed, this study is an
excellent example of interdisciplinary
collaboration, often referred to as
‘translational research’ or ‘patient-
oriented research’, which reaches from
the bench to the bedside!
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Practice point
In a recent study, a frequently used
immunohistologic diagnostic testwas
used to measure the amount of
CD68+ macrophages in the primary
tumour lesions of patients with
Hodgkin lymphoma. This macro-
phage score not only predicted out-
come of therapy in disseminated
stages, outperforming the Interna-
tional Prognostic Score (IPS), but also
predicted outcome in localised stages
and indicated a 100%chance of long-
term disease-specific survival when
the score was low.
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Nilotinib and dasatinib
superior to imatinib in first-
line CML treatment
� New England Journal of Medicine

Afteroneyearof treatment,nilotinibanddasa-
tinibwere both found to be superior to ima-

tinib when used as initial therapy for chronic
myeloid leukemia (CML) with respect to all end-
points, according to twoseparatephase III studies.

Imatinib, an inhibitorof theBCR-ABLkinase,
is the standard first-line therapy for patients
withchronic-phaseCML.Eight-year follow-upof
the IRIS study revealed that responses to imatinib
were durable and have an acceptable adverse-
event profile, with an estimated rate of overall
survivalof85%.But inaddition toa relatively low
potency, imatinib is susceptible to resistance
througha largenumberofdifferentmutations in
the BCR-ABL target as a consequence of the
way it binds to theBCR-ABLkinasedomain. Two
second-generation BCR-ABL kinase inhibitors
havebeendeveloped that aremorepotent than
imatinib, andhaveactivityagainstmost imatinib-
resistant mutations in BCR-ABL. Dasatinib and
nilotinib have been approved as second-line
treatments for patients with CML if imatinib
therapy fails. Thecurrent studieswereundertaken
tocomparedasatinib andnilotinibwith imatinib
in the first-line setting.

In the Dasatinib versus Imatinib Study in
Treatment-NaïveCMLPatients (DASISION)Hagop
Kantarjian and colleagues, from theMDAnder-

imatinib (P<0.001 for both comparisons). The
rates of complete cytogenetic response by 12
months were significantly higher for nilotinib
(80% for the 300 mg dose and 78% for the
400mg dose) than for imatinib (65%) (P<0.001
for both comparisons). Patients receiving either
the300mgdoseor the400mgdoseofnilotinib
twice daily had a significant improvement in
the time toprogression to theacceleratedphase
or blast crisis, as comparedwith those receiving
imatinib (P=0.01 and P=0.004, respectively).

It is clear, write the authors, that nilotinib is
more effective than imatinib. “Further follow-
up will provide information on the durability of
responses, thedevelopmentof treatment resist-
ance, andtheside-effectprofileofnilotinib in the
front-line setting,” they conclude, adding that
studies will also be necessary to evaluate cross-
resistance mechanisms, sequencing of treat-
ment options and combinations of agents.

In an accompanying commentary Charles
Sawyers, fromMemorial Sloan-KetteringCancer
Center inNewYork,writes, “Someobserversmay
argue that 1 year is too early in the comparison
to claim victory in a diseasewith amuch longer
natural history, but early, sustained complete
cytogenetic response is a validated surrogate
marker for survival in CMLon the basis of previ-
ous trials of interferon.”

Therearemodest differences in side-effects,
he adds, thatmight leadpatients to switch from
one drug to another. “There have been associa-
tions with pleural effusions with dasatinib, bio-
chemical changes in liver function and QT
prolongationwithnilotinib, andedemaandmus-

son Cancer Center in Houston (Texas), ran-
domised 519 patients with newly diagnosed
chronic-phaseCML, from108studycentres in26
countries, to dasatinib (100 mg once daily;
n=259)or imatinib (400goncedaily;n=260). The
rate of major molecular response was 46% for
dasatinibversus28%for imatinib (P<0.0001);and
progression to theacceleratedorblasticphaseof
CMLoccurred in1.9%of those receivingdasatinib
versus 3.5% on imatinib. Safety profiles for the
two treatmentswere found to be similar.

“In our trial, dasatinib, as compared with
imatinibwasassociatedwith significantlyhigher
andfaster ratesofcompletecytogenetic response
andmajormolecular response.Given theestab-
lished association between complete cytoge-
netic responseswithin the first 12months after
the initiation of imatinib therapy and superior
long term progression-free survival, longer fol-
low-up may show that dasatinib therapy
improves the long-term outcomes in patients
withnewlydiagnosedchronic-phaseCML,”write
the authors.

In the Evaluating Nilotinib Efficacy and
Safety in Clinical Trials – Newly Diagnosed
Patients (ENESTnd) study, Giuseppe Saglio and
colleagues, from the University of Turin (Italy),
randomised 846patientswith newly diagnosed
Philadelphia chromosome-positive chronic-
phase CML to receive nilotinib twice daily
(300 mg n=282; 400 mg n=281) or imatinib
400mg once daily (n=283).

Results at 12 months show that the major
molecular response was 44% for 300 mg nilo-
tinib, 43% for 400 mg nilotinib and 22% for
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cle crampswith imatinib. Ironically, imatinibmay
survive the challenge on the basis of economic
rather than scientific factors, since it could be
available in generic form as early as 2014.”

� G Saglio, DW Kim, S Issaragrisil et al. Nilotinib

versus imatinib for newly diagnosed chronicmyeloid

leukemia. NEJM June 2010, 362:2251–2259

� H Kantarjian, N Shah, A Hochhaus et al.

Dasatinib versus imatinib in newly diagnosed

chronic-phase chronic myeloid leukemia. ibid pp

2260–2270

� C Sawyers. Even better kinase inhibitors for

chronic myeloid leukemia. ibid pp 2314–2315

Adding heat improves
chemotherapy results
in sarcoma
� Lancet Oncology

T reating high-risk sarcoma patients with
regionalhyperthermiaalongsidechemother-

apywas associatedwith a 42% reduction in the
risk of local progressionordeath comparedwith
chemotherapy alone, reports a phase III
German study.

The rationale forusing regionalhyperthermia
is that heat kills cells by direct thermal toxicity,
thereby increasing theefficacyof chemotherapy
and inducing tumouricidal immune responses. In
randomised trials combining regional hyper-
thermiawith radiotherapy, locoregional control
and disease-free survival has been improved in
patientswithmelanoma, recurrentbreast cancer
and cervical cancer.

Between July 1997 and November 2006,
Rolf Issels and colleagues, from the University
Hospital in Munich, Germany, randomised 341
patients, from eight centres across Europe and
one centre in the US, to receive neoadjuvant
chemotherapyof etoposide, iphosphamide, and
doxorubicin alone (n=172) or combined with
regional hyperthermia (n=169). Patients had
adult-type soft-tissue sarcoma of at least 5 cm
diameter, grade2or3,deep to the fasciabutwith
no evidence of distant metastases. Regional

hyperthermia was undertaken with a system
(BSD-2000)using radiofrequency to reacha tar-
get tumour temperature of 42°C (107°F) for 60
minutes on days one and four of each
chemotherapy cycle during inductionandpost-
induction therapy.

Results show that at two years the primary
endpoint of progression-free survival was
achieved in76%of thehyperthermiagroupver-
sus 61% of the chemotherapy-alone group
(P=0.003). Secondary endpoints were also sig-
nificantly better for the hyperthermia group.
Disease-free survival was nearly double that of
chemotherapyalone (32vs18months,P=0.011),
and the treatment response ratewasmore than
double (28.8% vs 12.7%, P=0.002).

However, the addition of hyperthermia sig-
nificantly increased the risk of leukopenia,
(reported in 77.6% of the hyperthermia group
versus63.5%of thechemotherapy-alonegroup,
P=0.005), and thrombocytopenia (17.0% vs
13.8%,P=0.42). This, theauthors suggest,maybe
related to the heating field involving part of the
bone marrow, especially in patients with large
abdominal or pelvic tumours. Other hyperther-
mia-related adverse events included pain, bolus
pressureandskinburn,whichweremild tomod-
erate in40.5%,26.4%,and17.8%ofpatients, and
severe in 4.3%, 4.9% and 0.6%, respectively.

“This therapeutic strategyoffers anewtreat-
mentoptionandcanbe integrated in themulti-
modal treatment approach for these patients,”
conclude the authors.

“Whether a similar benefit will be seen in
lower risk patients, andwhether the safety pro-
file will be the same, and hence the trade off
betweenbenefit andharmworthwhile, remains
to be established.”

In an accompanying editorial, Robert Ben-
jamin, fromtheMDAndersonCancerCenter, said
that therewere questions overwhether the find-
ings could be extrapolated forwidespread use, or
whether the technique should be limited to cen-
tresof excellence.Additionally, patientswithatyp-
ical lipomatous tumours (ALT; also known as
well-differentiated liposarcomas) had been
excluded fromthe trial, headded,making it impor-
tant to undertake such studies before “hyper-
thermia can take its place in standard sarcoma

management.Amorecontemporarypreoperative
andpostoperativechemotherapyregimencouldbe
included for thosewith high-grade tumours.”
� RD Issels, LH Lindner, J Verweij et al. Neo-

adjuvant chemotherapy alone or with regional

hyperthermia for localised high-risk soft-tissue

sarcoma: a randomised phase 3 multicentre study.

Lancet Oncol June 2010, 11:561–570

� RS Benjamin. Regional hyperthermia: new

standard for soft-tissue sarcomas? ibid pp 505

Shark cartilage
delivers no benefit
in lung cancer
� JNCI

Theanti-cancerdrugAE-941, a shark cartilage
derivative, does not improve overall survival

in patients with inoperable stage III non-small-
cell lung cancer, a study sponsored by the US
National Cancer Institute has found.

The absence of blood vessels in shark carti-
lage, in addition to preclinical studies analysing
cartilage extracts, have supported thehypothe-
sis that cartilage contains inhibitors of angio-
genesis. In 1993 the US television news
programme60 Minutes ran a story aboutuseof
shark cartilage as a cancer therapy, and by 1997
prominentcomplementaryandalternativemed-
icinepractitionerswere recommending itsuse to
cancerpatients.More recently, surveyshave sug-
gested that6%–25%ofcancerpatientsnowuse
shark cartilage.

Charles Lu and colleagues, from the MD
AndersonCancer Center,write that the impetus
forundertaking thecurrent randomiseddouble-
blind trial on shark cartilage comes from, “The
widespread use of poorly regulated comple-
mentaryandalternativemedicineproducts, such
as sharkcartilage-derivedagents, amongpatients
with advanced cancer, a population likely to be
vulnerable tounsubstantiatedmarketingclaims.”

Between June 2000 and February 2006,
the investigators enrolled 379newly-diagnosed
untreated stage 3 non-small-cell lung cancer
patients at 53 sites in the US and Canada, who
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received standard treatment of induction
chemotherapy and chemoradiation, and were
randomised to be treated with either AE-941
(n=188) or placebo (n=191), both in the formof
a liquid. Patients drank four ounces of the
extract twice daily.

Results at a median follow-up of 3.7 years
showthatnodifferencewas seen inoverall sur-
vival, progression-free survival, time to disease
progressionand tumour response ratesbetween
the groups receiving AE-941 and the groups
receivingplacebo. Themediansurvivalperiodwas
14.4 months (95%CI 12.6–17.9 months) in
patients who received AE-941 versus 15.6
months (95%CI 13.8–18.1 months) in patients
who receivedplacebo (P=0.73). Furthermore, no
differences between the two groups were
observed in common toxic effects of grade 3 or
higher, attributable to chemoradiotherapy.

“The addition of AE-941 to chemoradio-
therapy did not improve overall survival in
patients with unresectable stage III NSCLC. This
studydoesnot support theuseof sharkcartilage-
derived products as a therapy for lung cancer,”
conclude theauthors. “Wehopethat this trialwill
providephysicianswith relevant evidence-based
information that can be conveyed to cancer
patientswho inquire about the activity of shark
cartilage in their disease.”

AE-941, theauthors add,wasmanufactured
anddevelopedasananticancerdrug. “Therefore,
these results represent the highest level of clin-
icaldataavailable for the roleofa sharkcartilage-
derived agent as a cancer therapy,” they write,
adding thata further strengthof thestudy is that
subjectswere recruited frombothacademicand
communityoncologycentres, therebyenhancing
the generalisability of the findings.

One limitationof thestudy,write theauthors,
was the lack of available pharmacokinetic and
pharmacodynamic correlative studies, which
limited their ability to investigateexplanations for
AE-941’s lack of activity. “AE-941 is a standard-
ized extract of a natural product, and currently,
theactivemolecules in this extract remainpoorly
understood. Therefore therehavebeennohuman
pharmacokinetic studies or validated pharma-
codynamic or predictive biomarkers of activity.”

In anaccompanyingeditorial JeffreyWhite,

ible sigmoidoscopy screeningon the incidenceof
colorectal cancer and its associatedmortality.

In the study, which took place in 14 centres
in the UK, 170,432 men and women, aged
between 55 and 64 years, were randomised to
either the interventiongroup,who received flex-
ible sigmoidoscopy (n=57,237), or to a control
groupwhoreceivedno intervention (n=113,195).
Inorder to takepart in the study, subjectsneeded
tobe registeredwithparticipatinggeneral prac-
tices and to have indicated on previous ques-
tionnaires that they would accept an invitation
for screening. Participants underwent flexible
sigmoidoscopy with polypectomy for small
polyps and referral for colonoscopy if they had
polyps measuring 1 cm or larger, three or more
adenomas, tubulovillous or villous histology,
severe dysplasia ormalignant disease.

Results show after a median follow-up of
11.2 years, 2524 participants were diagnosed
withcolorectal cancer (1818 incontrolgroupver-
sus 706 in the intervention group) and 20,543
died (13,768 in the control groupversus 6775 in
the intervention group).

In intention-to-treat analyses, colorectal
cancer incidence in the intervention group
was reduced by 23% (HR 0.77, 95%CI 0.70–
0.84) and mortality by 31% (HR0.69, 95%CI
0.59–0.82). Those who attended their invited
screening session (ie disregarding thosewhodid
not attend) had a 33% lower risk of a colorec-
tal cancer diagnosis than those in the control
group (HR 0.67, 95%CI 0.60–0.76), and a 43%
lower risk of death from colorectal cancer (HR
0.57, 95%CI 0.45–0.72). Furthermore, the
researchers estimated that 489 people would
need to be screened to prevent one death due
to colorectal cancer.

“The results fromour trial showthat flexible
sigmoidoscopy is a safe and practical test and,
whenofferedonlyonce topeople betweenages
55 and 64 years, confers a substantial and long
lasting protection from colorectal cancer,” con-
clude the authors.

A limitation of the trial, they add, is that
rather than inviting the whole population aged
55–64 years for screening, the trial used a two-
stage recruitment procedure whereby eligible
individuals were randomly assigned only if they

fromtheDivisionofCancer TreatmentandDiag-
nosis at theNational Cancer Institute, said, “The
results of thecurrent trial providevaluable infor-
mation tohealth-carepractitioners andpatients
fordiscussionsabout theuseof shark cartilage in
cancermanagement.”

He added that questions might arise about
the generalisation of these findings to other, or
all, shark cartilage products, and the study was
missing important informationabout theprocess
of standardisation, the variability in theproduct,
best dose and compliance.

� C Lu, JJ Lee, R Komaki, et al. Chemo-

radiotherapy with or without AE-941 in stage III

non-small cell lung cancer: a randomized phase III

trial . JNCI 16 June 2010, 102:859–865

� J White. The challenge of rational development

of complex natural products as cancer therapeutics.

ibid pp 834–835

Once-only flexible
sigmoidoscopy reduces
colorectal cancer
incidence and mortality
� The Lancet

Offering single flexible sigmoidoscopyexam-
inations to individuals aged between 55

and64 reduced the incidenceof colorectal can-
cer by33%andmortality by43%,UK investiga-
tors report.

Colorectal cancer is the thirdmost frequently
diagnosed cancer worldwide, accounting for
more than 1 million cases and 600,000 deaths
every year. Since survival is strongly related to
stageat diagnosis (with survival rates of 90%for
localised cases) this highlights the importanceof
screening.Manycountries currentlyofferbiennial
screeningwith faecaloccultbloodtests,whichare
estimated to reduce mortality by around 25%.
Sincemost colorectal cancers arise fromadeno-
mas, two-thirds of which are located in the rec-
tum and sigmoid colon, Wendy Atkin and
colleagues from Imperial College in London, UK,
set out toevaluate thebenefits of one-time flex-



ImpactFactor

CANCER WORLD � SEPTEMBER/OCTOBER 2010 � 55

had indicated inaquestionnaire that theywould
be likely toattendscreening. “Thismeant that the
compliance rate in the trial was higher than
would be expected in a population-based pro-
gramme, at least in its early years,” theywrite.

In an accompanying commentary, David
Ransohoff from the University of North Car-
olinaatChapelHillwrote, “Thegoodnews is that
this sizeof benefit is large for anycancer screen-
ing test, certainly comparedwithmammography
for breast cancer or assay of prostate specific
antigen for prostate cancer. On the other hand,
a 50% reduction of colorectal cancer incidence
(for lesions reached by the scope) is lower than
figurespopularlyquoted for colonoscopy, buton
thebasis of non-randomiseddata. Perhaps even
greater reduction for screening sigmoidoscopy
will be observed aftermore follow-up.”

He added that there remained questions of
whethermore frequentendoscopymight lead to
still greater reductions in colorectal cancer.

� WS Atkin, R Edwards, I Kralj-Hans et al. Once-

only flexible sigmoidoscopy screening in prevention

of colorectal cancer: a multicentre randomised

controlled trial. Lancet 8 May 2010, 375:1624–1633

� DF Ransohoff. Can endoscopy protect against

colorectal cancer? A RCT. ibid pp1582–1584

Single-dose radiation
found to be effective
for early breast cancer
� The Lancet

A singledoseof radiationadministeredduring
surgerywas found tobeas effective as stan-

dard radiation therapy forwomenwithearly forms
of breast cancer, reports the TARGIT-A study.

Breast-conserving surgery followed by post-
operativewhole-breast external beam radiother-
apy has become the standard of care for many
patients with early breast cancer. While radio-
therapy is safe and effective and the risk of side-
effects is low, many patients find the duration of
daily treatments inconvenient.Observational stud-
ies and randomisedclinical trials have shown that

more than 90%of recurrent disease is within the
index quadrant, with multifocal or multicentric
cancers inother quadrants of breast appearing to
remain dormant for many years. This led Jayant
Vaidya and colleagues, from University College
(London, UK), to the idea that irradiation of the
immediatevicinityof theprimary tumourmightbe
adequate for achieving local control of cancer.

TheTARGIT-A (Targeted Intra-operative radi-
ation therapy) trial, launched in 2000, was
designed to determine whether single-dose
intraoperative radiation is equivalent to standard
external beam radiotherapy using linear accel-
erators to irradiate the entire breast externally
over three tosixweeks. TheTARGITapproach,pio-
neered by the UCL group, utilises a device that
providesapoint sourceof lowenergyX-raysposi-
tioned in the tumourbed for between20and35
minutes to irradiate tissues at highest risk of
local recurrence.

In the study, 2232women aged 45 years or
older with invasive ductal breast carcinoma
undergoing breast-conserving surgery were
enrolled from 28 centres in nine countries
and assigned, in a 1:1 ratio, to receive targeted
intraoperative radiotherapy (n=1113) or exter-
nal beam radiotherapy (n=1119). Neither
patients nor investigators were masked to the
treatment assignment.

Theprimaryoutcomeof the studywas local
cancer recurrence in theconservedbreast.At four
years there were six local recurrences in the
intraoperative radiotherapygroup (1.2%) versus
five in the external beam radiotherapy group
(P=0.41). Complication rates were similar for
both groups: 3.3% in the TARGIT group and
3.9% in the external beam radiotherapy group,
with theexception thatwoundseromasneeding
more than three aspirations were greater in the
TARGIT group (2.1% vs 0.8%).

“This large, international randomised trial
provides robust and mature evidence that sub-
stantiates previous findings showing that tar-
geted intraoperative radiotherapy is safe.Ratesof
overall complications and major complications
were similar in the targeted intraoperative radio-
therapyandexternal beamradiotherapygroups,”
conclude the authors.

“Our results bring us closer to a scenario in

which a patient with early breast cancer might
completeall her local treatment, surgical excision,
sentinel lymphnodebiopsy, and radiotherapyat
one or two visits, without having to stay
overnight in a hospital bed.”

Biologically, write the authors, these results
challenge twodifferentdogmas. First thatwhole-
breast radiotherapy is necessary in this group of
patientsand, second, that the traditional radiation
dose (much higher than targeted intraoperative
radiotherapy) is essential for effective tumour
control. “Another interestingbiological paradox is
that the proportional risk reduction achieved by
radiotherapy is the samewhether themarginsare
positive, narrow, or wide,” write the authors.

Advantages of intraoperative radiotherapy,
they say, include avoiding irradiation of the
intrathoracic structures (suchas theheart, lungs
and oesophagus), reductions in waiting lists for
postoperative radiotherapy and cost savings.
Longer follow-up is needed tomonitor the clin-
ical appearanceofnewprimary tumoursoutside
the index quadrant and delayed recurrences
inside the index quadrant.

InanaccompanyingeditorialDavidAzriaand
CélineBourgier, fromthe InstitutGustaveRoussy,
inVillejuif, France,write that although the tech-
niquehas been criticised since itwas first devel-
oped, due to depth of dose, they are convinced
that in elderly patients intraoperative radiother-
apy offers “an excellent approach”.

“It has been suggested that tamoxifen alone
will be sufficient for patients aged 70 years or
older. Local or regional recurrences at 5 years
were significantly higher in the tamoxifengroup
than in the tamoxifen plus radiotherapy group.
Acceleratedpartial-breast irradiation is therefore
a better alternative thanno irradiationat all, and
should be widely proposed to these patients,”
they conclude.

� J Vaidya, D Joseph, J Tobias et al. Targeted

intraoperative radiotherapy versus whole breast

radiotherapy for breast cancer (TARGIT-A trial): an

international, prospective, randomised, non-

inferiority phase 3 trial. Lancet 10 July 2010,

376:91–102

� D Azria, C Bourgier. Partial breast irradiation: a

new standard for selected patients. ibid pp 71–72



T
he voices seem hardly daring to hope.
Carly, newly married when she was
diagnosed with ovarian cancer at the
age of 33, asks “Adoption after cancer.
Is it possible? Is it a dream that I can

safely hold onto? I’m not sure.”
She feels that the word ‘choice’ in her life has

been redefined. “When I think about our future, a
part of me still sees us with a house full of kids,
although I question where these kids will come
from. After a diagnosis of ovarian cancer I don’t
know how many adoption agencies are rushing to
place a child in your care...”

PreviousCancer World articles have followed the
journey that women and men who want families
make after a diagnosis of cancer, when fertility is
affected by the disease or by the treatment.

The emotional wear and tear on a couple or a
single women who have been through the cancer
journey and then IVF can be overwhelming –what
one couple called “an emotional battering”.

But somehave succeeded in building their fam-
ily another way, through adoption. Singer song-
writer SherylCrowwas treated for breast cancer in
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� Peter McIntyre

Adopting a child after cancer
The policies, the procedures and the prejudice

2006, undergoing surgery followed by radiotherapy.
She has since succeeded in adopting twice as a sin-
gle mother, most recently in June 2010, when
Levi James joined the family as a baby brother to
Wyatt, whowas adopted as a baby three years ago.
After adoptingWyatt, she told themedia: “He’s the
first thing I think of in the morning, and the last
thing I think of before I go to sleep.”

There aremany otherswhowould love to start
their day, the same way. But would-be parents
after cancer also ask themselves, “Whatwill happen
to the child if I die?” For prospective adoptive par-
ents this question is still tougher, since the child they
adopt has already lost their birth parents and needs
security above all.

Victoria, an Italianwhohas succeeded inadopting
after cancer, asked herself this questionmany times.
Likemanywhohavebeen through thecancer journey,
she knows all about the unpredictability of life – but
she feels that this also brings a special awareness to
being a parent and the care she gives her daughter.

Victoriawas diagnosedwith breast cancer at the
very young age of 24. A few years later, apparently
healed, she conceived naturally, without needing

For would-be parents rendered infertile by cancer or its treatment, adoption can offer a happy

future for them and their child. Some agencies see a cancer survivor as a potential parent with

valuable experience of copingwith adversity. Others see only an imperfect bill of health, regard-

less of the prognosis. Be upfront, realistic and persistent is the advice.
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The termination affectedVictoria and her husband
deeply. But afterwards they talked about the future
and decided that theywanted to adopt. They knew
that this would not be an easy task but set out on “a
bureaucratic pregnancy” with a gestation period of
almost three years.

The process involved social workers, psychol-
ogists, doctors and judges, as well as medical
examinations and psychological tests. Looking
back Victoria says, “Some of these people were
clever and sensible, but others were stupid and full
of prejudice.” She felt that some professionals
were so insistent that adoptive parents passed
every test that “it seemed like a eugenical search
for perfection and immortality!”

Then, one Friday, the court told Victoria and her
husband that they could become parents to a new-

born baby the followingMonday.NowAndrea is a
cuddly, clever, joyful young child who brought

happiness with her. “We thank God every
day for having blessed us with Andrea’s
gift,” says Victoria.

She still worries about the cancer
coming back, not somuch for herself
as for her daughter. But she says this
is a fear she has learned to cope
with. “Everybody can fall ill or even
die at anymoment in life – the dif-
ference being that I ammore con-
scious of that and so may be able
to appreciate every singlemoment
ofAndrea’s extraordinary life!”

DIFFERENT COUNTRIES,
DIFFERENT POLICIES
The rules of adoption vary between
European states and are not part of
the EU “acquis communautaire”.

However under the 1967 European
Convention on theAdoption ofChil-
dren, adoptions are valid only if
granted by a “competent authority”,

which must inquire into the “the

fertility treatment. Then, without warning, during
the pregnancy her cancer returned, this time with
metastases. Victoria faced the choice between start-
ing immediate lifesaving chemotherapy and con-
tinuing with her pregnancy.

She says, “Theprogressionof thediseasewasnot
compatible with the life of the baby. If I renounced
the therapies, it would have been auseless attempt,
forme and for the baby. Therewas no choice.Abor-
tion is a suffering that cannot be explained, maybe
one of the worst moments in the life of a woman.”

Dare to dream? It’s harder to adopt if you have a
history of cancer, but some people do succeed,

while others find alternative ways to build loving,
mutually rewarding relationships with children, for

instance through fostering or regular short-break care
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seen by the participation level in the Yahoo group
‘Adoption-after-cancer’, which has more than 700
members (mainly from the USA) who share expe-
riences, hopes and fears.

Onewomanwhohadbreast cancer andhasnow
been accepted as an adoptive parent for a baby from
her own country reflects on “over 30 agencies
called; 15 adoption programs examined; 2 failed
attempts at adopting from other countries; a foster
care license; any number of dedicated people who
believed; and thousands of prayers”.

Another writes about how easy it was for her to
adopt: “They didn’t care at all about a cancer history
and 2 weeks ago, we adopted the most beautiful
baby boy...wewere even in the delivery. It is an open
adoption andour birthmother knows I have ahistory
of cancer.…Breast cancer doesn’t have to keep you
from becoming a mom.”

THE CHILD COMES FIRST
TheUnitedKingdomwasoneof the first countries in
theworld topass legislationonadoptionand todayhas
acomprehensive set ofprocedures that applies equally
to children adopted from inside or outside the coun-
try. About 3000 children a year are adopted from
local authoritycareand therearearound4000children
in care waiting to be adopted every year.

Child placement consultant Patricia McGinty
says that the interests of the child must always
come first, but she would not rule out adoption
after cancer. Her agency, Be My Parent, is part of
the British Association for Adoption & Fostering
(BAAF) and identifies possible families for chil-
dren waiting for adoption and permanent (or long-
term) fostering to families, through its specialist
newspaper and online service.

“When considering placing a child for adoption,
adoption agencies have a duty to consider the
needs of the child as paramount,” says McGinty.
“They have a duty to ensure that adoptive parents
will have the physical andmental health to care for
the child placedwith them, providing themwith a

personality, health andmeans of the adopter” andhis
or her ability to bring up the child.

In Germany, the falling birth rate has seen the
number ofGerman children being adopted halved
since 1994. With 20 applicants for every child it is
said to be almost impossible to adopt a German
child if you have a serious, potentially life-threat-
ening illness like cancer. Today, in Germany, one-
third of children who are adopted come from
abroad.AlfredMeyer, chairmanof a state-registered
adoption placement agency, who specialises in
adoptions from abroad, was quoted in Deutsche
Welle as saying, “Applicants have their homes and
bank balances examined. They are subjected to
mental and physical checks, and their reasons for
wishing to adopt are scrutinised in detail. The
whole process takes between one and two years, but
even once the applicants have been given the all
clear, they have to wait anything up to another two
years before they actually have their child.”

Inter-country adoption has beenwidely used by
couples inEurope and theUSA, especially to adopt
babies from China, Eastern Europe andAfrica. It
has become increasingly controversial, as many
children are given up for adoption for reasons of
poverty; there have also been a number of scandals,
most recently about the alleged abduction of chil-
dren after the earthquake inHaiti. Recently, Roma-
nia, China and several African countries have
clamped down on inter-country adoption.Accord-
ing to a policy adopted inChina at the end of 2006,
consideration as an adoptive parent will not be
given to anyone who has “severe diseases that
require long term treatment and that affect life
expectancy, like malignant tumours…”

Despite restrictions, there are some European
countrieswhere adoption is heavily geared towards
children from other countries. In Sweden, as
recently as 2002, all but 20 of the 1,000 children
adopted were from overseas.

There arenodata onhowmanypeoplewhohave
had cancer have adopted.However, demand canbe

“Agencies need to ensure a reasonable expectation of

good health at least until the child reaches adulthood”
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cancer diagnosis. That iswhy, if this is known infor-
mation by the prospective adopters, it is important
that they raise this very early onwhen applying to an
adoption agency, so this can be explored.”

Her overallmessage is to be honest and upfront
about your condition, but not to give uphope. “I cer-
tainly know professionally and personally some
adoptive families where peoplewho had had treat-
ment for cancer have gone on to adopt children. It
is not impossible and thatwould bemy encourage-
ment to any prospective adopters where there is a
backgroundof cancer treatment.Even if one agency
says ‘no’, it may be worth trying another agency.”

British law requires prospective adopters to be
assessed (including their health andbackground sta-
tus), prepared (learning about the needs of adoptive
children) and approved. Statistically,moremarried
couples come forward as adoptive parents.However,
single carers can also successfully adopt. Of the
3300 children adopted in England from local
authority care in the year to the end of March
2009, 270 childrenwere placedwith single people.
A goodnetwork of relatives and friends, able to pro-
videpractical and emotional support is an invaluable

stable, loving home both now and in the future. It
is a very important lifelong decision for the rest of
the child’s life and the rest of the adopter’s life.
Agencies need to ensure that the adopters have a
reasonable expectation of good health at least until
the child reaches adulthood.

“Children who need adoptive families have
been through a lot. They may have been neg-
lected from early life or experienced the trauma of
emotional abuse, physical abuse or sexual abuse.
They have had all that to contend with as well as
the loss of their birth family and siblings if they
have been split up.

“It is very important thatwhen a childmoves on
to an adoptive family, they have as much love,
attention and stability as possible to help them
comes to terms with those difficult experiences.
Because of that, the local authority responsible for
placing the child will try to minimise any further
losses, including the loss of their new parents.”

All prospective adopters and foster carers are
required to have amedical examination carried out
by their GP and the agencymay consult specialists
about complexmedical conditions, like cancer. “The
adoption agency may contact the prospective
adopter’s consultants or oncologist for more infor-
mation about a prognosis. The final decision regard-
ing approval to adoptwouldbemadeby the adoption
agency, based on a holistic assessment of the
adopter’s backgroundand suitability to provide a lov-
ing and stable life for a child.Although health is an
important consideration, it is not the only factor.”

NOTHING IS SET IN STONE
In practice, someone currently undergoing active
treatment would be advised to wait until the treat-
mentwas finished, but anyonewho has completed
treatment and has a good prognosis would be con-
sidered. “Nothing is set in stone, and each individ-
ual’s situation should be considered on its own
merits,” says McGinty.

“Cancer would not automatically rule anybody
out. Everybody will be affected differently by their

Her overall message is to be honest and upfront about

your condition, but not to give up hope

A dream come true. Three years of tests,
checks, interviews and legal procedures were
all worth it for Victoria and her husband, who
is pictured here meeting their adopted baby
Andrea for the first time



62 � CANCER WORLD � SEPTEMBER/OCTOBER 2010

PatientVoice

tries, including Ireland,where a childusually cannot
be adoptedwithout the consent of thebirth parents,
and as a consequencemany children growup in fos-
ter care,while adoptive parents are looking overseas.

Adoption is not the only option. There is in
many countries a desperate need for foster parents
who can offer maybe short-term care or regular
short-break care to help a child remain in their
birth family or in their main foster placement.
Someof these childrenmayhave special needs.This
may be a way of developing a relationship with a
child andproviding themwith a close loving and sta-
ble experience of family life even if adoption is not
possible. InmostEuropean countries foster parents
also receive some financial support.

Whether it is adoption or fostering, McGinty
says, “The important thing is that prospective par-
ents should not automatically give up or rule them-
selves out.Adoptionmaynot be right for themat this
moment in time but something theymay be able to
consider later depending on the prognosis and their
medical situation.”

From Italy, the woman who has successfully
adopted would echo this. Victoria says that having
a child after cancer is part of comingback to life. But
she also recognises that “the right of the child tohave
parents must always prevail over the desire to
become parents.” If the courts had ruled against
them in Italy, Victoria and her husbandwould have
found another way to give their love, perhaps by
greater engagement in the voluntary sector.

The story of Victoria’s battle with breast cancer and the

adoption of her child was published in 2009 in Ho vinto io,

a compilation of stories from Italian breast cancer patients,

edited by M Boldrini et al (2010)

part of life for all types of families, and evenmore so
where a single carer is the main carer. In practice,
where one person is affected by a condition such as
cancer, adoption agenciesmaybemore likely to con-
sider a couple more favourably when placing a
child. However, this is not inflexible.

InWesternEurope fewhealthywhite babies are
placed for adoption. In theUK, thosewhoare on the
waiting list for long periods are likely to be groups of
brothers or sisters, where two or more children
need to be placed together, children over the age of
seven and those from black and ethnic minority
backgrounds, particularly children of mixed eth-
nicity. In addition, disabled children and those
whose development is uncertain (perhaps because
the mother used drink or drugs during pregnancy)
are amongst the hardest to place.

However, it is here that someonewhohas faced
a life-threatening illness and come through lengthy
medical treatment may have the most to offer.

ADVERSITY CAN BE A PLUS
Patricia McGinty says, “We need families who can
accept childrenwhosedevelopment is uncertain and
that could apply to other medical conditions as well.
If adoptershaveundergoneadversecircumstancesand
comeoutof thatpositively andcanapply it to theirpar-
enting, thatwouldbeconsidered apositive.Adoption
agencies arenot looking for theperfect families.There
is a recognition that any adverse circumstances that
theyhaveovercomeand learned fromare seenaspos-
itive experience, particularly if that helps them to
caremore effectively for the child.”

The British regulatory system seems to work
andmany fewer adoptions inBritain are fromabroad.
McGinty contrasts thatwith otherEuropean coun-

“Any adverse circumstances that they have overcome

and learned from are seen as positive experience”

“The important thing is that prospective parents

should not automatically rule themselves out”


