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Make prevention easy

Czech journalist and colon cancer survivor pens a message

to her country’s health professionals

It is no secret that the
Czech Republic has the
world’s highest colon can-

cer rates per capita: every year
7,500 new patients are diag-
nosed, and every day 16 peo-
ple die from it.

Anyone who has sampled
traditional Czech food will be
tempted to jump to conclu-
sions and say “nowonder”. On
average, Czechs consume
excessive amounts of animal
fats and curedmeats and pre-
fer their vegetables pickled, if
not fried. Cholesterol is a
friend; fibre a foe.

Scientists, however, estimate that only about
half of colon cancer rates are linked to lifestyle, and
patients usually develop it later in life. The rest of
cases may be purely genetic, and the cause is still
unknown. Although poor diet certainly doesn’t
help, it appears that the gene pool of my country-
men may be partly to blame.

One aspect doctors agree on is that regular
colonoscopies after the age of 40 dramatically
increase survival rates. If doctors discover colon

polyps before they turn
cancerous or at least in the
early stages of cancer, before
they metastasise, it sharply
decreases the prematuremor-
tality of patients.

Colonoscopies in the
Czech Republic, however,
are usually performed only
when patients already show
symptoms of colon cancer
(indigestion, abdominal pain,
anaemia, etc), not as a form of
prevention. Since colon can-
cer often strikes without
symptoms, taking preventive
measures, especially for peo-

ple with family histories of cancer, is essential.
I was diagnosed with colon cancer – com-

pletely asymptomatic – inOctober 2006 at the age
of 29. For the record, my diet has consistedmainly
of fruits and vegetables and other fibre-rich foods.
I have always been thin and athletic and barely eat
any meat. I don’t smoke. Needless to say, the
diagnosis was a shock.

Maybe it should not have been so surprising.
My mother was diagnosed with the same disease

32 � CANCER WORLD � MARCH/APRIL 2008

BestReporter

Had Iva Skochová been in her native Prague rather than New York when she went to the

doctor complaining of stomach pains, her colon cancermay never have been discovered in time.

A staff writer on the Prague Post, Skochová won a Best Cancer ReporterAward for a piece she

wrote about the lessons to be learned from her experience, which is republished below.



reducers for the stomach, suggested I take iron pills
for the anaemia and sent me home until I could
come back with ‘real issues’.

For obvious reasons, I was nervous about hav-
ing a colonoscopy. Getting a long object shoved
where the sun doesn’t shine is hardly anyone’s idea
of fun. I found that not only are people too
ashamed to even talk about this procedure, but
some find it extremely painful. I kept recallingmy
mother proclaiming for the past two decades she
would rather die than have another colonoscopy.

BestReporter
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at the age of 40.My grandmother and great-grand-
mother both died from it. None of themwas over-
weight. They were all too poor to eat foods rich in
animal fat. Still, it seemed that I was too young and
healthy to get caught.

Although I generally think highly of Czech
doctors (that is, after all, why I decided to undergo
surgery and chemo here, rather than in theUnited
States), the healthcare systemhere severely under-
utilises prevention.MyCzech doctors never asked
me about a family history of disease, let alone
suggested I needed to start going for check-ups 10–
15 years earlier than the age at which my mother
tested positive. It never really dawned onme that
this disease can affect people younger than 30.

I was diagnosed inNewYork during one of my
regular trips there. I went to see a doctor because
my stomach was upset for several days after I
took an aspirin for a headache. She thought
I might have a stomach ulcer but an endoscopy
showed that I didn’t. My blood test, however,
revealed I was anaemic.

The doctor suggested a colonoscopy only
because she wisely linked my family history
together with the anaemia. Iron-deficiency
anaemia, or a shortage of red blood cells, often
occurs as a result of internal chronic bleeding. The
body essentially ‘feeds the tumour’ with blood.

It seemed a bit of a stretch at the time, since I
only had aminor stomachache, but I will be grate-
ful for the doctor’s holistic approach for the rest of
my life. I am certain that, given my age and over-
all health, a lot of doctors would have givenme acid

A lot of doctors would have given me acid reducers,

suggested I take iron pills, and sent me home

Original article. This piece first appeared in the opinion pages
of the Prague Post, the Czech Republic’s leading English-
language weekly, which reaches an estimated 40,000
readers, with a target audience that includes regional
decision-makers in the business and political sphere



Colonoscopy is too difficult for people, they

simply skip it until more serious problems arise

BestReporter
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That is why, after her last chemo
treatment 20 years ago, she never
got tested again.My sisters, although
they are older than I and also in a
high-risk category, stubbornly feel
the same way.

The good news is that colono-
scopies are a lot easier than they
used to be. The technology has got
better and a lot of doctors have fig-
ured out that a little sedation goes a
long way in making the procedure
manageable.

My experience was good. It was
actually easy; I did not feel a thing.
My New York doctor put me under
anaesthetic for the procedure. I
couldn’t understand what the big deal was until I
found out that only a fraction of Czech hospitals
use sufficient sedation for colonoscopies. Some
put patients under as a matter of course, some of
them only at patients’ request, and some don’t
sedate at all.

It is almost too obvious: when a colonoscopy –
the only reliable detection method in early colon
cancer – is too difficult for people, they simply skip
it until more serious problems arise.At that point,
they have no choice. But it is often too late for
effective treatment.

A friend who recently had an endoscopy in
Prague asked about sedation, and a doctor told her

they “only give sedation to hysterical women”.
Bravemen andwomen apparently don’t need it. In
all truth, it was probably just easier and cheaper for
the doctor to not have to deal with the procedures
related to sedatives use. Since my friend did not
want to appear hysterical, she agreed to try it
without. She said it “wasn’t too bad”. Butwould she
do it again? She’s not sure.

In a country with essentially FirstWorld health
care but sky-high rates of colon cancer, one would
think that playing heroes for doctors would no
longer be necessary.Making prevention easy is key.

This article was first published in the Prague Post, 3 January 2007

Special Merit Award. Iva Skochová received
a special Best Cancer Reporter Award which
is granted to journalists who are also cancer
survivors, to acknowledge the valuable
contribution they make to raising awareness
when they write about their personal cancer
experiences. The award was presented in
October 2007 at the Cancer World Media
Forum in Rome, by Franco Cavalli, co-chair
of the scientific committee of the European
School of Oncology
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� Marc Beishon

Radioisotopes can be used to locate tumours and to deliver targeted therapeutic radiation

internally. Sounds ideal for cancer, yet nuclear medicine remains an underdeveloped field, held

backby irrational fears of all things nuclear, false perceptions of its potential, andbureaucratic and

cost barriers to accessing agents. Giovanni Paganelli is a believer, and he is spreading the word.

I
tisagiven that a complex field suchas cancer
spawns an increasingnumber of sub-special-
ities–and that therewill inevitablybedebates
aboutwhich aremost deserving of resources.
Thoseworking in fields that donot command

much support can nevertheless spend many years
quietly building a solid scientific and clinical repu-
tationagainst theodds toemergeeventuallywithvery
important work – which arguably now applies to
nuclearmedicine, and inparticular its application in
therapeutic oncology.

GiovanniPaganelli, director of nuclearmedicine
at the European Institute of Oncology in Milan,
describes what the specialtymeans for cancer. “It is
theuseof radioisotopes toboth locatecancercells for
diagnosis and to deliver energy to the target cells to
destroy them. I liken my field to an aircraft – to
make it take off we need both diagnostic and thera-
peutic wings.”

Theproblemfornuclearoncology,headds, is that
too many professionals – including oncologists –
seemainly the diagnostic side of the subject, where
practitioners often come from radiology, and not
from internal medicine (as Paganelli himself does).
This perception is reinforcedby the fact thatnuclear

medicine departments are often located in the
darkest bowels of hospitals – where large and pos-
sibly dangerous equipment often lurks – divorcing
specialists from the multidisciplinary discussions
taking place on the floors above.

Together with a public suspicion of anything
‘nuclear’in somecountries, the technical andbureau-
cratic difficulties of sourcing andpreparing radioiso-
topes, the cost of equipment andagents, and todate
fairly narrow progress in truly therapeutic applica-
tions, nuclear oncology has faced tough challenges.
AndasPaganelli notes, the specialists themselves are
partly to blame. “We tend to spendmost of our time
talking toother colleagues innuclearmedicine–and
notgettingourmessagesacross tomedicaloncologists
and surgeons at the rightmeetings,” he says.

“If youhad talked tome10years ago Iwouldhave
been quite depressed about our prospects. But in
the last fewyears therehasbeenmuchmoreprogress.”
Thearrival ofPET(positronemission tomography)and
SPECT(single photonemission computed tomogra-
phy) as widespread techniques has triggered new
awareness in the medical profession of the use of
radioisotopes, says Paganelli, although again this is
largely becauseof diagnostic potential. “What excites

Giovanni Paganelli:
nuclear medicine’s enthusiastic ambassador



L
U
IG
I
IN
N
A
M
O
R
A
T
I

CoverStory

CANCER WORLD � MARCH/APRIL 2008 � 5

me – and what I consider true nuclear medicine – is
thegrowinguseof targeteddiagnosis and therapy, and
it isoneof the fewareas inoncologywhereweare really
doing translationalmedicine frombench tobedside.”

It is aboldclaim,butPaganelli has a20-year track
record in researching the targeting potential of
radioisotopes in combinationwith other agents, and
while he concedes that clinical applications are cur-
rently limited, no one who visits his department in
Milan could fail to be infected with his enthusiasm
–andhispersuasiveargumentsabout the tremendous
potential for tackling some of the most difficult
oncology problems. Work on high-grade brain
tumours, lymphomaandneuroendocrine treatments

are in train,while a sequenceofclinical researchproj-
ects to aidbreast-conserving surgery is a landmark at
the Institute.

Paganelli always intended to become a doctor –
“Itwasmydreamas aboy to do research andunder-
stand why people get ill” – although he was later to
discover that science does indeed follow Edison’s
famousmaxim:1% inspiration,99%perspiration.He
chose to pursue internalmedicinewhile at theUni-
versity of Bologna, and further selected geriatrics as
a speciality – the growing ‘market’ of an aging popu-
lation being a draw. He recognises a logical and
philosophical linkbetweenaging andcancer– “After
we have reproduced, maybe the DNA doesn’t care

“Science does indeed follow Edison’s

famous maxim: 1% inspiration, 99% perspiration”



whether it’s damaged or not” – but the move to
nuclear medicine came about by chance when he
was given an oncology research grant. He quickly
embarked on his targeting research.

Leaving a permanent assistant’s post in the
nuclearmedicine department at theBufalini hospi-
tal in Cesena, near Bologna, Paganelli took up a
fellowship to do basic research at London’s
Hammersmith Hospital. His Italian boss was none
toopleased–but theopportunity to joinagroupwork-
ing onnew radioimmunotherapy targetingmethods
using monoclonal antibodies, under well-known
medical oncologistAgamemnon Epenetos, was too
good to pass up.

“The field started as abranchof pathophysiology,”
explains Paganelli, “and cardiology was the most
importantapplication10–15years ago.That’s changed

dramaticallynow. I estimate that about80%ofnuclear
medicine is now focusedononcology, althoughheart
andother organ functioning are still crucial areas.”All
told, there are nowmore than100procedures in reg-
ular use in nuclearmedicine departments.However,
as he adds, one of the first examples of nuclearmed-
icine – and a truly targeted therapy and an oncology
application to boot – was the use in 1946 of radio-
active iodine to treat thyroidcancer,makinguseof the
unique ability of the gland’s cells to absorb iodine and
so localise thekillingeffectof radiation. “Aprotein traps
the iodine like a TrojanHorse,” says Paganelli.

The first commercial radiopharmaceutical, based
on iodine-131,went on sale in1950; the scintillation
(gamma)cameracameout in1958;cyclotrons topro-
duce medical radioisotopes were introduced in the
early1960s (aswas the forerunnerofPET); andheart,

“One of the first examples of nuclear medicine was

the use of radioactive iodine to treat thyroid cancer”

CoverStory
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The nucleus.
Paganelli with

core members of
his 40-strong

department of
nuclear medicine,

including chemists,
physicists,

technicians,
physicians, nurses
and admin staff,

grouped alongside
one of their

PET-CT scanners



laborators arenowchemistMarcoChinol andphysi-
cistMartaCremonesi, both based in his unit.

He had a window of opportunity at the start, as
therewereno regular patients for a fewmonths, and
he set about developing the pretargeting technique
with high-grade brain tumours, which have a very
poor outlook in the vast majority of cases. “I started
withglioblastomabecause it is anorphandiseasewith
a suitable marker [the protein tenascin] and we
couldonlyhavea fewmonths to see if itworkedornot
– and if it did, it may then also work more easily in
cancers such as lymphoma. We used the avidin
biotin systemandpublishedsome interesting results.”
His closest colleagueon thiswork thenwasAntonio
Siccardi, professor of biology and genetics at the
University ofMilan.

Paganelli describesavidinandbiotinasa “fantastic
natural system” (it’s beendescribedasnature’s gift to
molecular biology).Avidin – found in the eggwhites
of birds and in bird and reptile tissues – is a protein
that binds to themuch smaller biotinmolecule (also
knownas vitaminH)with tremendousaffinity. Inhis
earlyworkwithbrain tumourpatientswith grade III
and IV astrocytoma, he employed a three-stage
process– first injectingamonoclonal antibody tagged
with biotin that binds to the tumour, then avidin,
whichbinds to the antibody, and finally the radionu-
clide – in this case yttrium-90-labelled biotin.
Although thenumber of patientswas small, and the
work took several years, a quarter (12 patients)
showeda reduction in tumour size and threepeople
had complete remission.

Now PAGRIT – pretargeted antibody guided
radioimmunotherapy (anda trademark)–hasentered
the oncologist’s lexicon, and is suitable for several
other applications, notably in lymphoma,which is a
cancer with good radiosensitivity and which also
expresses tenascin. It alsohaspotential in other can-
cers, according toPaganelli.A formofpretargeting is
alsonowplaying a role inhismost importantwork to
date, on breast cancer.

Thecomplexnatureof thiswork is obvious–and
a furtherpotentialbarrier is theavailabilityof reagents.

lung and other organs became standard scanning
targets for nuclearmedicine, whichwas recognised
as a speciality in the US, in 1971. But it was a
demonstrationbyDavidGoldenberg, in1973, of the
targeting of tumour antigens by radiolabelled anti-
bodies that set in train Paganelli’s arrival at Ham-
mersmith in the 1980s.

By then, melanoma patients had been treated
with iodine-131-labelled monoclonal antibodies.
But as Paganelli points out, while an excellent idea,
this targetinghad limitations–not least that the radio-
labelled antibodywent everywhere in thebody. “The
idea Ihadwas toaddapretargeting stage.Wefirst tar-
get the cancer cellswith a non-radioactive antibody,
which clears from the rest of the body. Then we
deliver a second, radiolabelled molecule that is
attracted by the antibody, and which is also cleared
rapidly from the body.” The aim is to deliver a more
effective dose to the target, while minimising side-
effects, and has been a plank of Paganelli’s subse-
quent researchandclinicalpractice; indeed itwas the
subject of a patent filed jointly with the Italianmin-
istry of research in 1991.

The sheer amount ofwork – that perspiration –-
and multidisciplinary understanding is a feature of
such research, says Paganelli. “Nuclear medicine is
one of the few branches of medicine where you
have tobeon topofmaths, physics andchemistry as
well as thebiology. If youwant to knowhow to apply
approaches such as pretargeting – the amount of
agents, the timing of doses, themolecular operation
and so on – you need to assemble a huge amount of
information.”Hismore than40-strongdepartment in
Milan – comprising physicists, chemists and tech-
niciansaswell asmedicaldoctors– is testimony to the
need for amultidisciplinary approach.

Paganelli first went to work in general nuclear
medicine at theSanRafael hospital inMilan,with a
licence to continuehis research, before being asked
byUmbertoVeronesi to setupa fledglingdepartment
at theEuropean InstituteofOncology in1994. It has
become the first and leading centre in Italy to carry
out therapeutic targeting work, and his closest col-

CoverStory
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The avidin biotin system has been described

as nature’s gift to molecular biology



“When I started thework on glioblastoma therewas
a company that supplied the antibody for human
injection–youneeda lotof resources toprepare these
agents, and nowwe also have to comply with Euro-
peanGoodManufacturing Practice regulation. But
mysupplierwassold toanothercompany thatwasnot
interested in continuing production.” It is only
recently – after a gap of some 15 years – that he has
foundanother company to step in (SigmaTau,based
in Rome), such that he is now in the registration
process for the PAGRIT model for brain tumours
withEMEAalongwithaphase I/II trial.Headds that
there is – encouragingly –muchmore interest from
commercial quarters in agents for nuclearmedicine
generally, fromboth smaller biotech firms and larger
companies (one US commentator predicts a thera-
peuticmarket worth $1.9 billion by 2012, from just
$71million in 2005).

Two radioimmunotherapies of note for non-
Hodgkin’s lymphomaarenowon themarket –Bexxar
(tositumomab and iodine-131 tositumomab) and
Zevalin (90-ibritumomab tiuxetan).Theyhit the spot-
light in the US recently whenMedicare, the health-
care programme for older people, baulked at the very
high reimbursement costs set by their makers – as
much as $30,000 (€20,600) for one treatment.

These treatments arenothingnew toPaganelli –
he has beenworkingwith non-commercial versions
of most nuclear agents for some time. Having pre-
pared 90-ibritumomab tiuxetan himself at Milan,
Paganelli comments that thecosts couldcertainlybe
much lower, andargues that thehighcosts shouldbe
defrayed bymore competition among biotech firms
andmorecentralised facilities toprepare reagents for
sharing among oncology centres.

“There isnocentral radiopharmacy inEurope for
preparing monoclonal antibodies or peptides for
therapeutic purposes,” he says, adding that he is in
discussionwith colleagues to set up just sucha facil-
ity atEuropean level, andalsoat local level for thevar-
ious clinics in and aroundMilan.

The short half-life of many medical radioiso-

topesdoesmean that suppliesmustbeconstantly on
tap, andwhilemedical cyclotrons canproduce some
isotopes, especially for glucose used in PET, others
such as the widely used technetium-99 and iodine-
131 aremainly produced innuclear reactors (some-
times as longer lived ‘parent’ isotopes that are then
used to generate ‘daughters’ locally). In Italy, nuclear
reactors have been rejected by a referendum, so the
countrywill alwaysbedependentonoutsidesupplies.

Thatnuclearmedicine is dependent ona reliable
commercial supply of radioisotopes was brought
home very recently – a reactor in Canada that sup-
plied a large proportion of the worldwide market
wasoff-line longer thanexpected lastDecember, lead-
ing somemedical centres inNorthAmerica to post-
pone procedures and to scramble around for
alternative supplies.

Paganelli’smostwell-knownwork, inbreast can-
cer, came in response to Veronesi’s drive to cut
unnecessary surgery. “In 1995 he asked me if I had
anything that couldavoid axillarydissectionof lymph
nodes, perhaps using PET. I said we could look at
usingbluedye to identify sentinel nodes,whichwas
also being done with melanoma. Looking further, I
realisedwecouldoptimise theapproach, asbluedye
canmissa lotof lymphnodes.”Theresultwas the first
protocol for sentinel node lymphoscintigraphy in
breast cancer, identifying thenodeusinga radioactive
marker injected into the tumour to see the extent of
tumour spread. “I sent it to Veronesi, who was cau-
tious, but we started to optimise the amount of
radioactivity andsizeofparticlewewere injectingand
we published in 1997.

“While I was doing this I realised that, after
injecting thematerial into the tumour, sometimes it
did not move from the cancer site and we were
missing 30% of the nodes,” he continues. Paganelli
andcolleagues found that injectingnear the tumour
instead found the sentinel node with much greater
precision. “After nowcarrying outmore than12,000
sentinel node lymphoscintigraphies,wehavemissed
the sentinel node in only 99 cases, which is a

“High costs should be defrayed by more competition

and more centralised facilities to prepare reagents”

CoverStory
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teamhave taken theelegant stepofcombining itwith
the pretargeting approach to add another option for
eliminating residual cancer after a tumour has been
removed inbreast conserving surgery. Postoperative,
partial breast irradiation using external beam tech-
nology is the standard treatment, butusually requires
travelling to and fromhospital for daily sessions over
aperiodof sixweeks.A techniquenowinphase II trial
is to shorten this therapy with a radioisotope treat-
ment, using the triedand testedavidinbiotin system.

“The surgeon injects avidin into the tumour bed
during the operation – no special skill is needed –
then thedayafter, orwhen thepatienthas recovered,
she receives an injection of radioactive biotin in the
nuclear medicine department. It’s very simple, very
cheapandcanbedoneanywhere, andI thinkwemay
be able to replace external beam radiotherapy alto-
gether. There aremany placeswhere linear acceler-
ators for radiotherapyarenot availableornot covered

sensitivity of more than 99%, and the technique is
now routine for breast cancer.” It is notable, though,
thatEuropediffers inpractice fromtheUS. “Themol-
eculeweuse is not authorisedby theFoodandDrug
Administration, and is larger than the one used in
America – and they see more lymph nodes as their
molecule is not so easily trapped by the sentinel
node. So ourmethod ismore precise.”

This sparked off another innovation. Challenged
in the coffee bar by a surgeon to solve with his ‘high-
techmethods’thegrowingproblemof locatingnon-pal-
pable lesionsmoreprecisely,Paganelli’s immediateand
not entirely serious response was, “Simple – inject a
dropof radioactivematerial into thecentreof the lesion
and use a gammaprobe to locate and remove it.” But
the ideabecameastudyprotocolwithina fewdaysand
proved very effective – and has become known as
ROLL (radioguided occult lesion localisation).

Now ‘on a roll’ with the work, Paganelli and his

CoverStory
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“After more than 12,000 lymphoscintigraphies, we

missed the sentinel node in only 99 cases”

Nuclear family.
With his wife,
Stefania, who also
works at the Institute



globally. Paganelli says there are more in Europe
with a background in internal medicine, compared
with theUS,where he says nuclearmedicine tends
to be more a branch of radiology. The Netherlands
andGermany are among the stronger countries, he
adds, while pockets of excellence exist in several
places – a case in point is inNantes, France, where
ahigh-intensity cyclotron is beingbuilt, andwhich is
hosting a conference at the end ofMarch: Nuclear
Medicine Tomorrow (seewww.arronax-nantes.fr).

TheEuropeanAssociationofNuclearMedicine
– appropriately sited in Vienna, home to the Inter-
nationalAtomicEnergyAgency– is an active organ-
isation,henotes. It establishedaschool forcontinuing
education in1997and is forgingcloser linkswith the
European Society of Radiology as the crossover
between imaging techniques becomes more pro-
nounced (although this has courtedopposition from
some quarters, not least because nuclear medicine
appears tobe stronger in thosecountrieswhere it has
beenallowed to flourishasaphysician-leddiscipline).
Paganelli is just keen to spread messages about
nuclear oncology. “I’mmore likely to attendmeetings
with surgeons and medical oncologists now than
the nuclear medicine events,” he says. He’s also
taken up teaching posts at the universities ofMilan
and Bologna, and is pleased to report that in Italy
therearenowat least10centres routinelydoingwork
introduced atMilan.

Paganelli spends much time trying to convince
companies to invest in the work. He also registered
more patents recently – not for personal gain, “but
because they are necessary to convince firms of
commercial value.”

Elsewhere there have been gloomy reports on
prospects – in the US, federal cuts in 2006 led to
“many important scientificprojects related tonuclear
medicine being abandoned”, according to the Soci-
ety ofNuclearMedicine. In theUK in2003nuclear
medicine was said to be “close to collapse” – the
country had just four PET scanners at the time,
according to the British Medical Journal, and there

Along with Veronesi, he knows only too well the

struggle to get new therapeutic approaches accepted
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by insurance – asmany as half of women in theUS
still have amastectomy instead of breast conserving
treatment. I think this is the best idea I’ve had inmy
career so far.”

The next stepwill be to add an antibody specific
to breast cancerwith the avidin, but this is not ready
for trial yet. The technique without the antibody is
known as IART – intraoperative avidination for
radionuclide therapy– andPaganelli says, after suc-
cessful completionof thepresent trial, it shouldgo to
a multicentre study this summer. There are several
other techniques to acceleratebreast irradiationcur-
rently in trial, but none that are as simple to apply as
IART(seeClinCancerRes13:5646s–5651s), andhe
would like to extend the idea to other cancerswhere
conventional radiotherapy can have major side-
effects, such as in the head and neck.

It is another chapter in the now very lengthy
story of breast conserving treatment, and Paganelli,
alongwithVeronesi of course, knowsonly toowell the
struggle to getnew therapeutic approaches accepted
–andbureaucracy in Italy is a particularly toughnut
to crack. He also anticipates running up against
vested interests. “I’msure themakersof linacswill not
be so happy – but in fact if you cut the number of
applications for them you can treatmore patients.”

One other notable area of therapeutic work at
Milan is the treatment of neuroendocrine tumours
withpeptide receptor radionuclide therapy–Paganelli
andcolleagueshavebuilt onworkpioneered inRot-
terdamandBasel on this technique. “These are rare
tumours, but not as rare as you think – and we can
show a benefit in more than 70% of patients, with
20%incomplete remission. It’s attractedcommercial
interest and we are looking at peptides for other
cancers.”Hesays thepeptide treatmenthasexpanded
around Italy,with about50patients seeneachweek.
InMilan, quite a fewcome fromabroad for this and
other treatments such as for brain tumours.

All this iswell known in the relatively small circle
ofnuclearoncologists, aprofession that seems tohave
a number of entry points and patchy representation



lational research, including a
growing use in studying the
action of targeted drugs.

Apart frommedicine and
his family – four daughters
and his wife Stefania, who
works in administrationat the
institute – Paganelli’s biggest
passion is that ultimate in tar-
geting, fly fishing (medicine is
a hobby compared with this,
apparently).

Nuclear medicine does,
perhaps, need more high-
profile leaders, butPaganelli is
content to keep developing

his base in Milan and doing some teaching, albeit
with ongoing skirmisheswith the Italian authorities.
Headinga society, or following in the footstepsof that
most famous Italiannuclear scientist,EnricoFermi,
to theUSas somanyother Italianshavedone, is not
for him. “I’mhappy to servemy country – but all the
timetrying tokill bureaucracywithevidence,”hesays,
adding that hewill be content if in10 years’time tar-
geted radionuclide therapy ismainstream in cancer
centres. “Whenever you propose something new,
people say it isnot true.Then they say it doesn’twork.
And when you show it works, they say it’s not new.
Nobodywill giveyouanything–youhave to fightwith
great enthusiasm and work equally with your heart
and brain.”

And that is just what he is doing, forging new
paths insearchof innovativeways toputnuclearmed-
icine to the service of cancer patients. Fourteen
years after being diagnosed with a terminal brain
tumour,his firstpatient at the Institute,nowaliveand
well, and the thousands of women who have safely
retained their healthy lymph nodes, are among the
manywhohave reason tobegladof this spirit of inno-
vation and enthusiasm.

were concerns about a depleted workforce. Cer-
tainly aPET/CTset-up is costly–about€1.5million
– but as Paganelli notes, it should be justified as a
front-linediagnostic tool andnot shunted to the end
of aqueueof other techniquesused for investigation.

Part of the debate about funding also revolves
around the use of very costly external beam tech-
nologies.As Paganelli points out, there are different
radioisotopes he can use internally that deliver not
only beta particles (i.e. electrons/positrons) but also
alpha particles comprising protons and neutrons
(i.e. a typeof hadrontherapy, andhe’s in a goodplace
tomonitor progress in the external use of ionbeams,
as theTERAFoundation, the Italianhadrontherapy
project, is based in Milan). By and large, internal
radionuclideapproaches tendalso tobesafeandwell-
tolerated, he says, especiallywithpretargeting,while
it is amyth that all such treatmentsneedbunker-like
facilities to be administered.

While the radionuclides show promise in a fairly
limited number of treatments so far – bulky, solid
tumours have been less amenable to the targeted
approach–Paganelli is innodoubt that, given the right
backing, they should remain at the forefront of trans-
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Paganelli spends much time trying to convince

companies to invest in the work

Enthusiast. Fishing is
Paganelli’s great passion
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Editorial

What if you could pre-
scribe your patients a
therapy that had proven

powers to lift quality of life, boost psy-
chological well-being, improve cardio-
respiratory and physical fitness, and
reduce fatigue?

Studies on exercise and diet have con-
sistently shown that relatively small changes
in lifestyle can achieve all these things. They
can also improve the chance that your
patients will complete their course of
chemotherapy. And evidence is nowmount-
ing to show that eating healthily, avoiding
weight gain and exercising regularly
may reduce the risk of recurrence and death
from certain cancers – breast and colon
in particular.

Some studies estimate the risk reduction
to be on a par with the benefit offered by a
drug like trastuzumab (Herceptin).

Exercise and diet offer a way for
patients to play an active part in fighting
their disease – very important to many –
without toxic side-effects. So why do we
give so little priority to advising, helping
and encouraging our patients to adopt a
healthier lifestyle?

It is true that, while results from the
studies are compelling, they are under-
mined somewhat by methodological dif-
ficulties such as a failure to control for a
full range of prognostic factors. Yet the
growing body of evidence is consistent, it
points only one way, and so long as the

� Kathy Redmond � EDITOR

advice is for moderate changes, patients
have nothing to lose.

Wide variations in the dietary and exer-
cise schedules studied have also confused
the issue. In the absence of clear guide-
lines, the recommendations on cancer
prevention made recently by the World
Cancer Research Fund should be
extended to cancer patients: try to be
physically active for at least 30 minutes
each day, keep as lean as possible and
eat a healthy diet (five or more servings of
fruit and vegetables a day, and keep off
sugary drinks and energy-dense foods).

Another obstacle may be the time and
effort required fromhealth professionals as
well as thepatient.Making lifestyle changes
isn’t always easy; it may require experi-
mentation, good advice and lots of encour-
agement, until patients find away tomodify
their lifestyle that is compatible with their
interests and everyday life – if it’s too time-
consuming, costly or inflexible it won’t
work. Providing aids such as pedometers or
exercise guidebooks may be necessary.

Currently, not only do few patients
receive such help and encouragement, but
good advice is hard to find evenwhen they
look for it. Most well-known cancer web-
sites require patients to dig deep to find
fairly limited advice that could make an
enormous difference to their quality of life
and possibly mortality. This is a serious
oversight. Rectifying it could be relatively
cheap andeasy, and it needs to bedonenow.

Diet and exercise:
it’s time to
act on the evidence



To avoid the Big C, stay small
The best ways to prevent cancer look remarkably like those needed to

prevent obesity and heart disease as well.

Every day there are new stories in
the tabloids about the latest link,
sometimes tenuous, sometimes

contradictory, between cancer and
some aspect of lifestyle. If this is a
recipe for confusion, then the antidote
is probably a weighty new tome from
the World Cancer Research Fund
(WCRF). It is the most rigorous
study so far on the links between
food, physical activity and cancer – and

sets out the important sources of risk.
Individually (except for smoking)

these risks are quite small. However,
many a mickle makes a muckle, and in
total they add up to something signifi-
cant. Roughly speaking, smoking is
responsible for a third of cancers (smok-
ing 20 cigarettes a day increases your risk
of lung cancer 20-fold), poor food and
lack of exercise result in another third,
and other causes account for the rest.

Some of this last third are known:
genetic predisposition, ultraviolet sun-
light, pollutants such as pesticides, and
other factors including cosmic radiation
and a naturally occurring radioactive gas
called radon.But the picture is undoubt-
edly incomplete.

The research has taken six years,
involved nine research institutes, and
examinedmore than half amillion pub-
lications –whichwerewhittled down to
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7,000 relevant ones. From these, the
new guidelines spring. Few come as
news (see box), but the most surprising
is the degree to which even being a bit
overweight is a risk. One of the most
important things a person can do to
avoid cancer is tomaintain a bodymass
index (BMI) of between 21 and 23.
According to the WCRF’s medical and
scientific adviser,MartinWiseman, each
fiveBMIpoints above this rangedoubles
the risk of post-menopausal breast can-
cer and colorectal cancer.

For those unfamiliar with BMI, it is
calculated by dividing a person’s weight
in kilograms by the square of his height
in metres. Until now, a healthy BMI
has been thought of as being between
18.5 and 24.9. The report implies that
this range should be narrowed. It is not
enough to avoid being clinically obese, or
even just a bit overweight. To minimise
your risk of cancer, youhave to avoid get-
ting fat at all.

Indeed, paying attention to what
you eat and drink seems to be the
report’s watchword. The list is depress-
ingly familiar from injunctions relating
to what is coming to be known asmeta-
bolic syndrome (obesity, late-onset
diabetes, high blood pressure, heart dis-
ease and kidney failure, which are start-
ing to look like symptoms of a single,
underlying problem).

Why cancer and metabolic syn-
drome might be connected is not yet
clear. Cancer is caused by mutational
damage to genes that otherwise hold a
cell’s reproductive cycle in check, and
thus stop that cell proliferating. Meta-
bolic syndrome, as its name suggests,
seems to be related to the way cells
process fats and sugars. There may be

It’s not enough to avoid being clinically obese, or even

a bit overweight. You have to avoid getting fat at all
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HOW TO REDUCE CANCER RISK (EXCLUDING SMOKING)

Body fatness Be as lean as possible within the normal
range of body weight, BMI 21–23

Physical activity Be physically active, e.g. brisk walking
at least 30 mins a day

Foods and drinks that Limit consumption of energy-dense foods. Average
promote weight gain energy intake should be 125kcal/100g of food.

Avoid sugary drinks

Plant foods Eat mostly foods of plant origin: fruits &
non-starchy vegetables, at least 600g a day

Animal foods Limit intake of red meat, no more than 300g a week.
Avoid processed meat including bacon and ham

Alcoholic drinks Limit alcoholic drinks, two a day for men and
one a day for women

Preservation, processing Limit consumption of salt to less than 5g a day.
and preparation Avoid mouldy cereals and pulses

Dietary supplements Aim to meet nutritional needs through diet alone

Breastfeeding Mothers to breastfeed; children to be breastfed

Cancer survivors Follow the recommendations for cancer prevention

Source: World Cancer Research Fund

no direct link. But it may be that meta-
bolic syndrome involves the production
of growth-stimulating molecules that
help cancers along.

On the matter of the miscellaneous
final third,DevraDavis, an epidemiolo-
gist at the University of Pittsburgh and
the author of a new book on cancer*,
argues that more attention needs to be
paid to pollutants and chemical haz-
ards. FewAmericans, she says, are aware
that the roofs of 35 million homes may
be insulated with material containing
asbestos (which is linked to a cancer
calledmesothelioma). She observes that

a forthcoming report from America’s
GovernmentAccountability Office will
criticise the government for its lack of
public warnings about such risks.

There is also concern in America
about theoveruseofmedicalX-rays, espe-
cially in emergency rooms. Not many
people, for example, are aware that com-
puterised tomography (CT)scanninguses
large doses of X-rays. A scan of a baby’s
head is equivalent to between 200 and
600chestX-rays.However,DrWiseman
says these risks account for a trivial num-
ber of cancers andguesses the remainder
are also something to dowith nutrition.



RISKY BUSINESS
Withhazards everywhere, plus the com-
plications of genetic predisposition and
age, it is hard for someone towork out his
actual risk of developing either cancer
or metabolic syndrome. If that is
a recipe for inaction – as it often is –
theremay be a solution in the form of a
personalised health
check-up called the
PreventionCompass.

This system has
beendevelopedby the
Institute for Preven-
tion and Early Diag-
nostics (NIPED), a
firm based in Amster-
dam. It requires the
customer to answer a
detailed questionnaire
about his way of life
and toundergo a series
of tests. It draws its
conclusions by run-
ning the results
through a ‘knowledge system’ – a data-
base that pools expertise from many
sources.

Coenraad van Kalken, NIPED’s
founder, says his scientists have pro-
grammed in risk factors for cancer, car-
diovascular disease, diabetes, kidney
disease, lung disease, ‘burn-out’, depres-
sion and other psychological distur-
bances. The system can, for example,
use family history and elevated levels of
a particular protein in the blood towork
outwho should undergo a biopsy to look
for prostate cancer.Andbecause it looks
at lifestyle as well as biochemistry, it
could similarly suggest lower alcohol
consumption and a colonoscopy to
someone at risk of colorectal cancer.

In the case of this disease, and also
breast cancer, such early diagnosis pre-
vents a serious and incurable condition.
Bob Pinedo, the director of the Free
University medical centre in Amster-
dam, told a symposiumheldby theEuro-
pean School of Oncology in Rome on
October 26th that it costs €250,000
($360,000) to treat (not cure) a patient
with late-stage colorectal cancer for 20
months. In theNetherlands, thatwould
pay for 1,000 colonoscopies.

Given the rising costs of dealingwith
cancer alone – in America this is more
than$100billion a year –prevention and
early detection look set to take off. In
trials of the PreventionCompass that
NIPEDconducted [in 2006],more than

75% of the staff of four Dutch compa-
nies volunteered to join the scheme.
Moreover, occupational-health officers
in these companies claim thatmore than
half their staff actuallymade changes to
their way of life as a result. Not bad for
a system that costs about€100 a year for
each employee.

This year two large insurance com-
panies, which provide corporate health-

care, income and disability
insurance to employees,

are offering to lower
the premiums of
customerswho sign
up to the Preven-
tionCompass.Next

year, the plan is to extend
the scheme more widely,
by recruiting Dutch GPs
to offer it to people from
lower-income groupswho
do not have such private
health insurance.
The message, then, is

prevention, not cure. And it is a mes-
sage that needs to be heeded across the
world as poor countries grow wealthier
and adopt the eating habits and seden-
tary lives of the rich. It is an irony that
evolution has shaped people to enjoy
fat, sugar and indolence – things in
short supply to man’s hunter-gatherer
ancestors, and desirable in the quanti-
ties then available. Wealth allows them
to be indulged in abundance. Unfor-
tunately, human bodies have evolved
neither to cope nor, easily, to resist.

* The Secret History of the War on Cancer, Basic Books,
New York.
This article was first published by the Economist
Newspaper Limited, London, on 1 November 2007,
and is reprinted with permission
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Two large insurance firms are offering lower premiums to

customers who sign up to the PreventionCompass

The way to go. For around EUR 100 a year
NIPED’s PreventionCompass can give you your
risk profile for diseases including colorectal,
breast and prostate cancer, together with advice
on diagnostic tests and lifestyle changes



potential benefit of ‘cocktails’of com-
binations of drugs,

� a heftymark-up for ‘risk’ adds signifi-
cantly to thepriceof the finalproduct,
and

� doctors cannot use the product to
good effect because the research to
show how it compares with similar
drugsandwhobenefitsmosthasoften
not been done.

“But youcan’t blame thepharmaceutical
industry for doing their job, which is to
maximise profits for shareholders,” says
Norton. “The problem is the rest of soci-
ety is not taking responsibility for curing
cancer.By shifting theburdenentirely to
corporations, we have got what we
deserve.”

What we have got is a system that
takes up to 15 years (see p18) and costs
more than $800million1 to deliver a sin-
gle new drug tomarket.

With such sumsand time-scales, it is
understandable that drugs companies
avoid takingagambleonhighly innovative
treatments. It is also hard to see how

Personalised cancer therapies:
why we may never reach
the promised land
� Anna Wagstaff

Ifsociety continues to cede responsi-
bility for developingnewgenerations
of drugs entirely to theprivate sector,

there is a seriousdanger that thepotential
ofmodernmedical science to tackle dis-
eases like cancer will never be realised.
The wonderful possibilities new tech-
nologies offer for knowledge-based drug
development – investigating the biologi-
calmechanismsof cancer, exploringways
of intervening in thosemechanisms and
learning to identifywhichpatients require
which combinations of therapies – will
remainuntapped.Atbest,wewill remain
in the situationwearenow,with a steady
trickle of expensive new drugs entering
themarket, oftenaimedat similar targets,
withhardlyanyof the informationdoctors
need to use them effectively.

This is the message Larry Norton,
breast cancer specialist, formerpresident
ofASCOandmember of thePresident’s
Cancer Panel under President Clinton,
brought to theCancerWorldmedia forum
in Rome last October. It was delivered
with the sense of urgency of a doctor

who knows that the answers he needs to
treat his patients correctly are within
reach if only the research is done.
Detectable toowas a slightlyweary sense
of frustration of someonewho, for years,
has used his public status to make the
case for greater public support for devel-
oping effective cancer therapies, and is
disappointed by the lack of response.

If it is public response he is after,
Nortonmightdobetter topoint the finger
of blame at the pharmaceutical industry
– a popular target. Indeed he does not
gainsay the many charges commonly
levelled against it:
� drugscompaniesoften set their sights

low, seeking to add minor benefit to
existing drug concepts rather than
trying something really innovative

� many are averse to the paradigm of
personalised medicine because it
reduces the size of the market for
each drug they develop

� their competitive structure leads to
theduplicationofmuch researchand
hindersurgent investigations into the
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New technologies offer wonderful possibilities for cancer patients. But the development of

personalised therapies is being squeezed between the priorities of industry and a regulatory

system that offers poor value for money. Is there a champion to clear a route to this

revolution in treatment?



developing personalised therapies for
small subsets of patients caneverbeeco-
nomically viable under such a system.

There are many who share Norton’s
concerns. In anarticlepublished in2004
inNature Drug Discovery,Mike Rawlins
wrote, “It increasingly seems that [the
hopes of personalisedmedicine]will not
be realized without dramatic changes in
the way that new medicines are discov-
ered and developed. The cost of drug
development is so great that medicines
are in danger of becoming unaffordable
for either manufacturers to develop or
consumers to purchase.”

As Rawlins is chairman of NICE,
the UK body that advises government

and health commissioners on the cost-
effectiveness of new medicines, his
opinion counts. IndeedNICEhas ruled
against reimbursing the cost of many of
the latest cancer drugs for patients in
EnglandandWales, includingcetuximab
(Erbitux) and bevacizumab (Avastin).

Four years on, however, there is little
evidence of the dramatic changes for
whichRawlins was calling.

SHIFT THE BURDEN OF RISK
Theproblem is that thenewknowledge-
based drug development is far more
time-consuming and costly than the

try-it-and-see ‘black box’ model of the
past. Yet the risk of failure seems much
the same – the paradigm still holds that
from 10,000 molecules screened, only
250enter preclinical trials, 10enter clin-
ical trials and only 1 reaches themarket.

Nortonbelieves that investing signif-
icantly more public funding in the very
early part of the drug development
processwould dramatically cut the costs
to industry and encourage greater inno-
vation. The public sector would accept
moreof the risk in this critical stage–dis-
covering targets, developing ‘lead’ com-
pounds that can be shown to have the
desired biological effect, and looking at
drugsderived fromthese leadcompounds

GrandRound
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“By shifting the burden entirely to corporations,

we have got what we deserve”



“Drug companies are often doing the exact same

basic research, but not sharing the data”

that preserve their activity withmanage-
able toxicity.

Drug companies could then dowhat
they do best: turning promising com-
pounds intomarketablemedicines–alter-
ing molecules so the drug is more
effective,more stable, easier to adminis-
ter and suitable for large-scalemanufac-
ture, taking it through the regulatory
hurdles, and determining optimal
dose/schedule and the disease setting it
worksbest in. “That’swhere competition
should start among corporations – at a
much higher level than it does now.”

Shiftingmore early research into the
public setting, adds Norton, could also
reduce duplication. “One of the things
that makes drugs expensive is that drug
companies areoftendoing theexact same
basic research,butnot sharing thedataor
even sharing the fact that this research is
going on.Once you start to divulge infor-
mation about your research, it becomes
no longerprofitable todosecret research.”

For thosewhoare sceptical about this
public funding approach, Norton points
to the electronics industry “where most
fundamental research in terms of semi-
conductors andcomputerdevelopment is
happeningpubliclyand is sharedbyevery-
body and thecompetition starts after you
have the transistors. Who can build the
better computer?That is one reasonwhy
wearemaking somanyadvances incom-
puter science, because the competition
starts at amuch higher level than it does
in drug development.”

Norton is calling for funding for this
veryearly stageofdrugdevelopment tobe
doubledor trebled. “Only around10%of
meritorious grants currently get funded,
andwhat you see is adramatic shift away
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from innovation towardsmuchmorepre-
dictable research. It didn’t used to be
thatway. Formany years itwas 20%, and
if you get into the range of 30% of meri-
torious grants being funded, that’s when
you get to see exciting science.”

REDUCE THE REGULATORY BURDEN
Rawlins agrees that increasing academic
involvement in the early stage of drug
discovery will result in greater innova-
tion.However, he believes that themain
cost problem lies in a regulatory system
that imposes a huge economic burden
and takes almost no account of thebarri-
ers this erects to thedevelopment of new
therapies.Hewants to focus attentionon
cutting costs at the stages of preclinical
safety tests and clinical trials, which,
according theBostonConsultingGroup,
account for around10%and30%respec-
tively of the cost of developing a drug.

Rawlins is a pharmacologist, who
spent 12 years as vice-chair and chair of
theUKCommitteeon theSafetyofMed-
icines before taking over the chair at
NICE.He recognises andwelcomes the
contribution that drug regulation has
made to protecting society from a repeat
of the thalidomide disaster and from
drugs that are ineffective or manufac-
tured to apoor quality.Buthe also recog-
nises that patient groups with rarer
diseases – which will also include ‘sub-
groups’ ofmore commoncancers –pay a
heavy price for this protection, because
the added cost burden makes it uneco-
nomical todevelopdrugs that couldben-
efit them. That price, says Rawlins, is
not taken into account by the bodies
responsible for drug regulation.

In his 2004 Nature Drug Discovery

article, he calls for “a full analysis and
assessmentof themassofdataheld in the
vaults of US and EU drug regulatory
authorities,” to establish whether these
studiesaddsufficientknowledge to justify
the added time and expense. “There
needs tobe a rigorous examinationof the
‘rituals’ associated with drug develop-
ment.Every step in thedrugdevelopment
pathway should be tested against two
separatecriteria: is thereaclear evidence-
base to support the continuing inclusion
of themeasure in the requirementsof reg-
ulatory authorities? and does each regu-
latory requirementoffer value formoney?”

Preclinical safety studies can takeup
to three years and involve four types of
investigation:
� the pharmacalogical screen (explor-

ing potential effects of the drug on
biological processes other than those
intended)

� pharmacokinetic investigations of
the drug in the species to be used for
formal toxicology testing

� acute- and repeat-dose toxicology
studies

� special toxicity testing such as muta-
genicity, carcinogenicity and repro-
ductive toxicity tests.

Rawlins raises a number of questions
about theevidencebase formanyof these
studies (see box). He queries, in partic-
ular, the value of conducting in vivo car-
cinogenicity studies on compounds that
have tested negative in short-term muta-
genicity studies, arguing that this either
results in findings irrelevant to humans or
reveals a tumour type that could be pre-
dicted from the compound’s pharmaco-
logical properties. “If it doesn’t damage
DNA in vitro, but produces cancers in



evaluation for marketing approval, says
Rawlins, the time taken to conduct clin-
ical trials could be cut dramatically.

“We need to say what we really want
to happen, and then develop regulatory
processesaround it,”Rawlinscommented
toCancerWorld. “Atpresent,wedophase
I studies, then ponder the results. Then
wego to the regulatory authorities andask
todo aphase II,which takes another two
years, and we ponder the results. We
thengoback to the regulators andask for
a phase III. We should move almost
seamlessly from phase I to phase II to
phase III.

“Why not have real-time regulation
saying, for instance, ‘Wewant to carry on
thecomparator groupandwewill carryon
themid-dose group andwewill drop the
high-dose and the low-dose group
because the low dose doesn’t work well,
and thehighdose is too toxic, andwenow
want to include more patients for the
phase III.’ Weneed that sort of approach.
Thenwecouldconcertina thecurrent six
or seven years – we could halve it, or at
least reduce it by one-third. Even if you
can reduce the time it takes, that itself
saves a lot ofmoney, because of the time
companies are spending money and not
getting any return.”

EMEA, however, is resisting using
these types of statistical approaches as a
basis formarket approval.After a two-year
consultation,EMEApublished inMarch
2007a report, InnovativeDrugDevelop-
ment Processes, making it clear that
‘Bayesian’methodologydoeshaveaplace
in drug development, but only for
“hypothesis generating in earlier phases”
and “the assessment of futility”.With the
possible exceptionofdrugs for small pop-
ulations, where an adequately powered

“We need to say what we really want to happen,

and then develop regulatory processes around it”

GrandRound
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The pharmacalogical screen
� How strong is its predictive power?
� What is the basis for the safety margins used?

Repeat-dose toxicology studies
� To what extent are current regulatory requirements based on biological

plausibility, rather than formal evidence?
� To what extent does ‘target organ’ toxicity, as identified in experimental

animals, reflect likely toxicity in humans?What are the predictive powers?
� What is the real predictive power of repeat-dose studies lasting more than

three months?
� What is the evidence base for the ‘safety margins’ assumed by toxicologists?

Special toxicity testing
� What is the evidence base for conducting in vivo carcinogenicity studies on

compounds that have tested negative in short-termmutagenicity studies?
Source:Rawlins (2004),Cutting the cost of drug development?Nature Drug Discovery 3:360–364

Preclinical Testing:
DOES THEEVIDENCE JUSTIFY THE EXPENSE?

animals, then the company toxicologists
spend the next two or three years working
out themechanismof toxicology in the ani-
mals, showing that it wouldn’t happen in a
human being, so the whole study was a
waste of time,” he commented toCancer
World.

Rawlins accepts that the evidence
base for the regulatory requirements for
clinical trials is a lot stronger, but given
that trials can takemore than sevenyears
to complete and account for a third of
drugdevelopment costs, hebelieves that
there is still apublic interest case to inves-
tigate cheaper and quicker alternatives.

The current regulatory requirements
are based on randomised, controlled,
blinded, parallel-groupclinical trials.But

the methodology of drug development
has changed dramatically since these
requirements were drawn up. Today, the
skill lies ina seamlessprocessof gathering
information about the drug and its bio-
logical effects in a variety of patients, dis-
ease settings, doses and schedules, from
preclinical studiesonwards, adaptingeach
stage of the trial protocol according to
the information gained from previous
stages.

A variety of statisticalmethodological
approaches – sequential, adaptive, deci-
sion-basedand risk-baseddesigns, aswell
asBayesian techniques–havebeendevel-
oped to guide this process of scientific
exploration. If thesecouldbe shown tobe
sufficiently reliable toprovide thebasis for
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It takes up to 15 years to get a new drug to market. Drugs intended for
relatively small groups of patients tend to take longer than average,
because it takes time to recruit sufficient volunteers to the clinical

trials – this has implications for personalised ther-
apies, which are targeted at subgroups. Drugs that
are truly innovative will take longer than adaptations
of existing compounds. Drugs that are to be used

as adjuvant or preventive treatments also
take longer, because the regulators

require stronger data on safety where the drug is to be used in
patients who may have no clinically evident disease. According to a
report by the Tufts Center for the Study of Drug Development (2007),
in the period from the early 1990s to mid-2000s, only 8% of cancer
drugs entering clinical trials won marketing approval in the US
(compared to an average success rate for all drugs of 20%). As
a general rule of thumb, for every new cancer drug that
passes the finishing post, 10,000 compounds will have
been screened, 250 will have entered preclinical trials,
and 10 will have entered clinical trials.

The long road to getting a new drug to market

2-3 YEARS 2-3 YEARS 3-7 YEARS 1.5 YEARS

DRUG
DISCOVERY

PRECLINICAL
TESTING

CLINICAL TRIALS EMEA

Phase I Phase II Phase III Phase IV

Cell lines Laboratory and animal

studies

20-80 patient

volunteers

100–300 patient

volunteers

1000–3000 patient

volunteers

General patient

population

Identify, prioritise and

validate target.

Select lead compound

(compound believed to
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how to use the new drugs to greatest
effect.Companiesdonotneed to answer
questions about which patients need
what combinations of which therapies
to get market approval for a new drug or
to extend the indication for an existing
one. Since the lion’s share of funding for
trials comes from the industry, industry
can dictate the agenda. “It’s the golden
rule,” says Norton, “The one with the
goldmakes the rule.”

He says that the industry does not
address the key questions that doctors
want answered. “Weare seeing anexplo-
sion of clinical trials that are company
supported, andaredesigned to show that
thedrughas somemerit, butnotdesigned
to try to influence in aproductiveway the
standard of care.”

These trials may, for instance, test a
new drugA against existing drugs B and
C, but not against the drug currently
deemedtobe themostappropriate for the
relevant patient group, which is drugD.

“Wecall it a ‘strawman’approach.We
see dozens and dozens of trials like that,
whicharecreatingenormousconfusion in
my field, as important controls are being
left out because they arenotnecessary to
gaining regulatory approval. This is a
tremendous dilemma for the practising
cancerdoctor.Weare in apositionwhere
we have to make decisions about the
treatment of patients where we don’t
know the answer. The thing that bothers
memost is thatwe know the answerwill
neverbe found,becauseweknowthat the
researchneeded to answer that question
will never be done.”

In fact,Norton is concerned that clin-
ical trials are coming under increasing
commercial pressure. In March 2007,

phase III trial would be impossible, full
phase III trials will continue to be com-
pulsory, to “provide stand-alone confir-
matory evidence of efficacy and safety”.

Rawlinswould like to see an interna-
tional initiative to subject thewhole issue
to a ‘value-for-money’ analysis, based on
retrospective reanalysis of a selection of
past clinical trials, to see whether the
approval decision would have come out
any differently had a Bayesian approach
beenused. “It’s perfectly feasible. Itmight
cost a fewmillion, and take two or three
years, but that’s nothing in the great
scheme of things.”

Hebelieves the initiativewould have
to come from a European level, in con-
junction with the US, and he has raised
the general issue with the European
Commission. He senses, however, that
the Commission is reluctant to get
involved in amajor overhaul of the regu-
latory system, “because the next time a
Vioxx happens – and it will happen –
they would take the blame.” (Merck’s
anti-inflammatory drug, Vioxx, had to be
withdrawn fromthemarket in2004after
it was found to increase the risk of heart
attack and stroke.)

Butdoingnothing to address the cost
burdenof regulationmaykill off hopes of
developing effective new personalised
therapies. “If we do not work towards
this goal,wewill fail futurepatients, their
families and society as a whole.”

REGAIN CONTROL
OF CLINICAL TRIALS
Cost is not the only threat to developing
effectivepersonalised therapies.Perhaps
the greater fear forNorton andhis fellow
oncologists is that theywill never findout

he co-authored with Martine Piccart,
Aron Goldhirsch and others, a Com-
mentary inNatureentitled “Keeping faith
with trial volunteers”. They pointed to a
growing trend for pharmaceutical com-
panies to recruit academic investigators to
conduct adjuvant trials inwhich thedata
will becontrolledby thecompanyoutside
the framework of a research cooperative
group or a network of academic centres.

Theauthorswarnedof thedangers of
allowing companies to control the
research agenda in this way.

“First, if a trial is focused on answer-
ing a purely commercial question, vital
opportunities to answer other important
questions related to the care of patients
and to biological understanding may be
lost. Second, trial designcanbedistorted
by commercial interest, for example,
requiring an arbitrary duration of treat-
ment, rather than focusingon theoptimal
treatment duration for patient benefit.
We note an increasing tendency, espe-
cially in pharmaceutically controlled
trials, towithdrawfundingorcease follow-
up studies after commercial endpoints
have been satisfied...

“Data control entirely within a com-
mercial organization may enhance the
temptation to delay or suppress unwel-
come findings. For example, large trials
designed todefine a subset of thepatient
population thatbenefitmost froma treat-
ment can run counter to the interests of
a drug companywishing tomaximize the
number of potential patients for a new
treatment. In such cases, control of data
by thedrug companywouldnot be in the
best interests of patients.”

Returning tohis earlier point,Norton
emphasises that the pharmaceutical

GrandRound
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industrycannot shoulder all theblamefor
this state of affairs. It is just another con-
sequenceofhaving shifted theburdenof
curing cancer entirely to corporations.
He warns that a more equal partnership
between the pharmaceutical trial spon-
sors and academic investigatorswill only
happen if substantially more public
money ismade available.

AN EQUAL PARTNERSHIP
The industry itself is talking increasingly
in terms of public–private partnership.
The escalating cost of healthcare is
prompting many European countries –
and even the US – to look at ways of
introducing some form of cost-benefit
approach to reimbursement. Industry
knows thatwhatNICEhasdone in refus-
ing reimbursement for many of its latest
offerings, or at least severely restricting
their use, is likely to spread. The compa-
nies have two options. They can work
with academic researchers to demon-
strate that their drugs really do represent
value formoneyor accept thatdeveloping
these drugs will become economically
unviable. The pharmaceutical industry
would prefer the former.

Most drugs companies now say they
arekeen towork inpartnershipwithpub-
lic health bodies to address the question
of ‘value in use’. Cynics may question
their sincerity.Theypoint to the failureof
companies to carry out research todefine
which patient groups benefit most from
newdrugs, evenwhen regulators specify
this as a condition of conditional (early)
approval – figures from the FDA show a
compliance rate of less than 10%.

The industry attributes this largely to
the difficulty in recruiting patients to
trials of a drug that has already been
approved.

Nortonmight add, however, that it is
perfectlyunderstandable thatdrugscom-
paniesmaynotwant to sink resources into
lengthy andcostly studies that couldwell
end up diminishing the market for their

drug.Developingeffective treatments for
cancer is apublic responsibility, and those
in charge of our public health cannot
expect to get something for nothing. If
they want a say in how drugs are devel-
oped, theywill have to pull their weight.

However, the industry also has a
responsibility to make this partnership
work. AstraZeneca’s head of oncology,
BrentVose, accepts that companieshave
to change theway theywork, and sayshe
is sympathetic to criticisms of ‘non-infe-
riority trials’ (trials that seek only to
demonstrate that a newdrug is noworse
than something already on themarket).

Hebelieves that patient stratification
is very importanthere–breaking the trial
population into groups to identify differ-
ent levels of response according to, for
instance, stage of disease or the pres-
ence/absence of a particular biomarker.
“That is where this whole personalised
healthcare, linkingdiagnosticswith ther-
apeutics starts to play out.”

The key place to start doing this, he
says, is in randomisedphase II trials. “You
have to come out of phase II with a
hypothesis about the sorts of patients you
want to take on. If you had choices you
wouldobviously take thoseagents thatdid
something better or in a different group
than what already exists, because at the
end of the day it is about patient benefit
and about unmet clinical need.”

Healso accepts that companies need
to take more responsibility for demon-
strating the extent of benefit their drug
offers across its intendedpatient popula-
tion. Currently, formal assessment of
what anewdrugadds in termsof ‘quality-
adjusted life years’or similarmeasures of
‘value in use’ tends to be made after the
drughasbeen approved.Vosewould like
to seedata relevant to thiscollectedwithin
phase III of the clinical trial. “Thewhole
quality of life agenda…probablyneeds to
be played out in the trial design rather
than as a retrospective data sweep up.”

This is the point when doctors like

Nortoncould start to get answers toques-
tionsaboutwho reallybenefits fromusing
the drug. And on this specific point too,
Voseagrees that industry shoulddomore.
“When you start talking about targeted
agents, the implication is that you target
particular patients or particular stages of
disease or particular combinations. The
oncology community has to find out
where that benefit is best placed.And it
won’t be sufficient for us to spend 30
years to findouthowtouse5FU,because
that is how long it took.That comesback
to theneed for close interactionbetween
opinion leaders, investigators and com-
panies abouthowwecan find that bene-
fit as quickly as possible.”

Vosecites asonepossibleway forward
a partnership approach in which condi-
tional approval would allow the drug
restricteduse incertainpublichealthcare
settings,wheremore could be found out
about how many patients respond and
who responds best, before the drug is
allowed onto the market. “That would
take you from hundreds of patients to
thousandsasquickly aspossible,within a
semi-trial situation. That seems tome to
be a very good idea.”

Aproposal along these lineswasmade
in the US during discussions about
how to introduce the FDA’s conditional
approval procedure. The suggestion was
that drugs approved this way would ini-
tially beusedonly inMedicare andMed-
icaidhospitals.But the ideawasdropped
and, currently, that research is simplynot
being done – as is evident from the 10%
compliance rate with the post-approval
studies demanded by the FDA as a con-
dition of approval.

WHO WILL CHAMPION
DRUG DEVELOPMENT?
Norton, Rawlins and Vose come from
the worlds of practising doctor and aca-
demic, drug regulator, reimbursement
decision maker and industry. They may
not agree about everything, but there is a
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cancer, would you be willing to give up
drinking soft drinks oneday aweek?’they
would say, ‘Of course’. But we are not
doing that.”

The situation in Europe is worse.
According to a report by the European
Cancer Research Managers (ECRM)
Forum published last September,
Europe’s per capita spend on cancer
research from non-commercial organi-
sations is only one-fifth of that in theUS
(up from one seventh, reported by the
ECRM in 2005). Costs of clinical
research, meanwhile, have escalated
because of thebadly thought out clinical
trials directive.

Moreworrying, perhaps, is a trend for
public funding for cancer research in
Europe to speak primarily to the eco-
nomic policy goal of making Europe a
world leader inbiopharmaceuticals, rather
than the health policy goal of finding
treatments forEurope’s citizens. Instead
of injecting a public interest goal into
drug development, Europe’s public
moneycould insteadbedragging existing
academic research into the service of
industry.This is a key concern flaggedup
in the ECRMreport.

“EUmoney is often being partnered
with industry and there is a real danger
that if all increases inEUcancer research
funding go this way, Europe’s intrinsic
creativity would be distorted by encour-
aging subsidy-seeking behaviour and
essential areasofpublichealth relevant to
cancer, but not amenable to a business
approachwould remain orphans.”

The ECRM warns against “priority-
setting focused on predicted practical
relevance, i.e. industrial utility.”

The question is, who will champion

shared understanding that drug devel-
opment will have to change if it is to
stand a chance of delivering on the great
promise of personalised therapies. And
there is clearly both the basis and the
will for a constructive dialogue on how
public and private players can work
together to achieve that change.Yet there
is alsoa realdanger that thecurrentunsat-
isfactory situation will just be allowed to
drift, in the absence of leadership from
governmenthealthdepartments, and the
EU Directorate General for Health and
ConsumerAffairs (DGSanco).

“We are dealing with a situation now
when the funding available, compared
to theopportunities, is grossly out of pro-
portion,” saysNorton.Speaking to the sit-
uation in the US, where funding for
cancer research has remained static for
the last few years, he reels off figures to
illustrate how little priority is given to
finding ways to cure cancer. “The NCI
funding, which is the entire funding for
cancer research coming out of the US
government, is a little above$4.5bn.The
total pharma investment for all diseases is
about $50 bn, of which about 10% is
cancer.USphilanthropy is about another
billion to billion and a half. Being gener-
ous,we are talking about $11.5 bn for all
of cancer research for all cancers.

“In the same year, the American
tobacco industry spent$16.1bnonadver-
tisingandAmericans spent$68bnonsoft
drinks. IfAmericansdidn’t drink any soft
drinks every Tuesday, and instead put
thatmoney in apool for cancer research,
we would be doubling the entire US
budget for cancer research. If you go to
anyAmerican and say: ‘If I can dramati-
cally accelerate thepreventionandcureof

prioritisingapolicyaimedat findingeffec-
tive therapies foradisease thatwill kill one
in every three European citizens? Who
will argue thecase forpublicmoney tobe
spent funding the sort of truly innovative
approaches that couldmakea real differ-
ence in cancer treatment?Whowill fight
for the clinical research that may not
deliver immediate economic growth and
profit, but will give doctors the answers
they need to treat the right patients with
the right combinationsof therapies–and
will ultimately savevast sums that arecur-
rently wasted on treating patients with
inappropriate therapies? Who will have
the courage to initiate a review of the
regulatory systemthat looksnotonlyat the
benefit of safety, but also at the obstacles
the added costs pose to developing ther-
apies for smaller groups of patients?

Norton tells an anecdote told himby
anhistorian. “It’s like the ancientRoman
armourers saying to the ancient Roman
senators: we know the Visigoths have
burntdown thecity andare about ablock
away from the palace, but how are you
going to incentivise us tomake swords?”

“The incentive,” saysNorton, “is that
a thirdor ahalf of us are going todie from
cancer.Butwearenotacting thatway.We
are acting as if this is aminor component
of what we are doing.”

1. The figure of $800 million to get one new drug to
market is based on estimates developed by DiMasi et al.
(2003) of the Tufts Center for the Study of Drug
Development and a study conducted in 2001 by the
Boston Consulting Group. Though the data behind these
estimates are unverifiable, the figure is nonetheless widely
used. The biggest criticism centres on the use of
‘capitalised’ costs, which include an estimate of what the
money could have earned had it been invested elsewhere.
It is, however, the capitalised cost that a company will
consider when deciding whether or not to invest,
particularly where the money is likely to be tied up for a
very long time.

“A third or a half of us are going to die from cancer,

but we are not acting that way”
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Are patients with multiple hepatic
metastases from colorectal cancer
candidates for surgery?
� Michael D’Angelica

Results from a retrospective review of data frompatients who underwent resection for colorectal

liver metastases indicate that partial hepatectomy for four or more hepatic colorectal cancer

metastases is no longer contraindicated and is associatedwith a five-year survival rate of 28–51%.

Partial hepatectomy is theonly ther-
apy associatedwith long-termsur-
vival in patients with resectable

hepatic colorectal cancermetastases, and
is the therapyof choice for these individ-
uals. Although many factors have been
shown to adversely affect outcome after
partial hepatectomy, most do not pre-
clude long-termsurvival.Historically, the
presence of four ormoremetastases has
been a contraindication to hepatectomy
because of dismal five-year survival
prospects. Publications condemning
hepatectomy for patients with four or
more metastases must be interpreted
cautiously, however, since they are from
an era of ineffective chemotherapy, poor
imaging and poor staging.

In accordance with other recently
publishedpapers,1–3 the reportbyMaliket

al. (seeopposite) has shown that, inwell-
selected patients, long-term survival is
possible after hepatectomy for four or
moremetastases.Theotherpapers are all
retrospective reviewsandreflect theselec-
tion bias of the treating physicians, who
are able to choose for surgery thepatients
most likely to dowell.Nonetheless,with
five-year actuarial survival rates ranging
from28%to51%,1–3 surgeryaccomplishes
an outcome that is probably not possible
with chemotherapy alone. Malik et al.
specifically analysed the number of
tumours as a prognostic factor. Their
major finding was that the presence of
eight or more metastases was the only
independent factor associatedwith poor
survival. In fact, patients with four to
sevenmetastasesdidnoworse than those
with fewer than fourmetastases.Patients

with more than eight metastases had a
median survival time of 21 months, but
a five-year survival rate of 24%.

The era of four or more metastases
being a contraindication tohepatectomy
for metastatic colorectal cancer is over.
Enough series have now shown, in
patients with multiple metastases, long-
term survival rates that cannot be attrib-
uted merely to selection bias. Most
importantly,however,wehave to interpret
the resultsof theseseries thoughtfully and
honestly, assessing what we are accom-
plishing with surgery. The issues of dis-
ease-free survival and of ‘cure’ after
resectionofmultiplemetastasesare raised
by these findings. Every series assessing
resection for four ormoremetastaseshas
shownat least an80%recurrence rate on
the basis of incomplete long-term

Michael D’Angelica is currently an assistant attending surgeon in the Hepatobiliary Service at Memorial Sloan-Kettering Cancer Center, New York. This article was first published in Nature
Clinical Practice Oncology 2007 vol. 4 no. 12, and is reproduced with permission. www.nature.com/clinical practice, doi:10.1038/ncponc0961, © 2007 Nature Publishing Group
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follow-up.1–3Malik et al. reportedanesti-
mated five-year disease-free survival rate
of 20% on the basis of a median follow-
up of less than three years. My sense is
that almost all the patients in this study
will have recurrenceofdisease thatwould
be observed if they were followed long
enough, but only actual statistics after
five years of follow-upwill be able todefi-
nitively demonstrate this. Hepatectomy,
therefore, seems to provide a chance of
long-term survival, but rarely completely
eliminates disease. We are probably not

‘curing’patientswithmultiple livermetas-
tases but, rather, prolonging survival by
resetting their cancer timeline, altering
disease patterns, or both. It is likely that
chemotherapy, repeat surgery and abla-
tion are also contributing considerably
to long-termsurvival. Lastly, these resec-
tion outcomes have all been reported
from tertiary referral hospitals with spe-
cialty hepatobiliary units, and the impor-
tance of evaluation and treatment at a
specialty centre should be stressed.

It is an exciting time inwhich to treat

metastaticcolorectal cancer.Modernsur-
gery and chemotherapy provide us with
effective tools withwhich to treat a pop-
ulationofpatientswhoseprognosis, until
recently,was felt tobehopeless.Wemust
nowstudynovel combinations of surgery
and chemotherapy for patients with
extensive disease, and Malik et al. have
provideduswithmore stimulatingdata to
encourage such trials.

Details of the references cited in this article can be
accessed at www.cancerworld.org/magazine
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Synopsis
HZ Malik, ZZR Hamady, R Adair et al. (2007) Prognostic influence of multiple hepatic metastases from colorectal
cancer.Eur J Surg Oncol 33:468–473
Background. Themethod of management of patients with multiple liver metastases is controversial.
Objective.To review 10 years of experience gained in a tertiary referral hepatobiliary unit inmanagingmultiple livermetastases from
colorectal cancer.
Design and intervention.This was a retrospective review of a prospectively collected data set from patients who underwent resec-
tion for colorectal liver metastases at a single specialist centre in the UK from 1993 to 2003. No ablative therapy was performed. To
be accepted for treatment, patients were required to be fit for major surgery, and lack disseminated or nonresectable extrahepatic
disease according to CT andMRI scans. The extent of resection performed was decided on the basis of the location and number of
metastases, because underlying chronic hepatic disease was not usually present. Patients were permitted adjuvant therapy with
fluorouracil and calcium folinate, unless they had received adjuvant therapywithin the year previous to surgery. Patients received amin-
imum of two years’ follow-up at specialist clinics (range 2–12 years; median 33months for survivors).
Outcomemeasures.Theendpoints of the trialwere overall anddisease-free survival,morbidity andmortality, and length of postoperative
hospital stay.
Results. In all, 484 patients were included in the analysis (mean age 62 years; range 23–84 years), and 225 had synchronous disease.
The number of liver metastases per patient ranged from 1 to 21 (median 2). Multiple metastases (≥4) were present in 136 patients,
of whom 36 had numerous metastases (≥8). Individual metastatic deposits ranged in size from 3 mm to 200 mm (median 40 mm).
Complete resectionwas achieved in 67% of patients. Postoperative hospital stay ranged from3days to 139 days (median 8 days). The
in-hospital mortality rate was 3%; all the deaths were in patients who had undergonemajor resection. There was a postoperativemor-
bidity rate of 26%. For the whole group, five-year and 10-year survival rates were 41.7% and 28.6%, respectively.Median survival was
50 months for patients with fewer than four metastases, but was 32 months for patients with multiple metastases (P=0.0072). Sur-
vival differences between patients with fewer than four metastases and those withmultiple metastases were not significant. Patients
withmultiplemetastases had poorer disease-free survival than thosewith fewer than fourmetastases (P=0.0142). Patientswith numer-
ous metastases had the worst survival outcome (five-year survival rate 24.2%; median survival 21 months, 95% CI 15–27 months;
P=0.0245 for≥8 tumours in comparisonwith 4–7 tumours).Onmultivariate analysis, only the presence of numerous (≥8)metastases
predicted for poorer overall (P=0.047) and disease-free (P=0.015) survival. There was also an association between increasing num-
ber ofmetastases andworsening intrahepatic recurrence, with 74%of patients with numerousmetastases having intrahepatic disease
(P<0.001 vs both patients with <4metastases and those with 4–7metastases).
Conclusion. Significant numbers of patients who receive surgery for multiple metastases survive for five years or longer; therefore,
resection is recommended for such patients.
Acknowledgement: The synopsis was written by Petra Roberts, Associate Editor, Nature Clinical Practice.
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Is drug treatment superior to
allografting as first-line therapy
in chronic myeloid leukaemia?
� Timothy Hughes

Astudy comparing the survival times of patientswho received allogeneic transplantation for early-

stageCMLwith those of patientswho received drug treatment showed that, with very few excep-

tions, drug treatment is the therapy of choice for this group of patients.

Since allografts for chronic-phase
chronic myeloid leukaemia
(CML) became an accepted

therapy in the 1980s, the choice
between drugs and allograft as first-line
therapy has been actively debated.1–3

The study by Hehlmann et al. (see
opposite) is the first to compare these
options in a randomised fashion, and
reported drug therapy to be superior to
allografting. The difference was
impressive, particularly given that the
drug therapy being compared with allo-
graft was interferon alfa and hydroxy-
urea. The tyrosine kinase inhibitor
imatinib has now replaced these drugs,
leading to marked improvements in
response rates and survival.4 If this
study was repeated today, the results
would almost certainly demonstrate
the superiority of drug treatment over
allograft even more emphatically than
do the present results.

The study by Hehlmann et al.
shows similar patterns of survival to
earlier comparisons.2 Survival with
drug therapy is clearly superior for
the first five or more years, after
which point, the two curves converge
owing to the steady death rate from
progression in the drug treatment
arm. After convergence, survival with
drug therapy falls more rapidly than
that with allograft. This rapid drop in
survival is unlikely to occur with ima-
tinib treatment, as the annual risk of
death beyond five years with imatinib
therapy is <1% – similar to the rate for
long-term allograft survivors.5 Given
this fact, the early survival benefit
of drug treatment with imatinib
will probably not be diminished by a
more rapid decline in survival beyond
five years.
One issue that is currently under

debate is whether younger patients

should still be considered for upfront
allografts. The justification for carry-
ing out such treatment is made on
the basis that transplant-related
mortality is lower in those less than
20 years old and because of concern
about the possible life-long imatinib
requirement for these young patients.
In a review of outcomes for children
(median age 14 years) with CML
receiving matched sibling allografts
that was conducted by the European
Group for Blood and Marrow Trans-
plantation, survival at three years was
73% in patients receiving allografts
within six months of diagnosis. In the
International Randomized Interferon
versus STI-571 (IRIS) study, recipi-
ents of imatinib had a survival of 95%
at three years and 89% at six years.4

With annual rates of progression to
acute phase of <1%, it is likely that
survival on imatinib will remain

Timothy Hughes is a clinical professor at the University of Adelaide and deputy head of the Division of Hematology at the Institute of Medical and Veterinary Science, Adelaide,
Australia. Competing interests: He has declared associations with BMS and Novartis. This article was first published in Nature Clinical Practice Oncology 2008 vol. 5 no. 1, and is
reproduced with permission. www.nature.com/clinical practice, doi:10.1038/ncponc0983, © 2008 Nature Publishing Group
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Synopsis
Rüdiger Hehlmann, Ute Berger, Markus Pfirrmann et al. (2007) Drug treatment is superior to allografting as first-line
therapy in chronic myeloid leukemia. Blood 109:4686–4692
Background. For patients with chronic myeloid leukaemia (CML), allogeneic transplantation is considered the first-line
treatment option; however, persistent transplantation mortality and the development of new drug therapies have challenged this
concept. Until recently, there have been no randomised studies comparing the treatment outcomes of transplantation with those
of drug therapy in patients with CML.
Objective. To compare the survival times of patients who received allogeneic transplantation for early-stage CMLwith those of
patients who received drug treatment.
Design and intervention.PatientswithPhiladelphia chromosomeand/orBCR-ABL-positiveCML in chronic phasewere enrolled
in this study between January 1995 andDecember 2001. Randomisationwas carried out according to the availability of amatched
related donor. The patients eligible for allogeneic transplantation comprised two groups: thosewith, and thosewithout a donor. The
baseline characteristics of these two groups were similar. By contrast, there were significant differences in age, white blood cell
count, symptoms due to organomegaly, and differential, haemoglobin, and prognostic score between patientswhowere eligible for
transplantation and those who were not. Survival documentation was available for all but one patient.
Outcome measure. The primary endpoint of the trial was survival time.
Results. The study included 621 patients with chronic phase CMLwho were registered and stratified according to eligibility for
primary allogeneic transplantation.Overall, 354patients (62%male;median age 40 years)were randomised to receive either an allo-
graft froma related donor (38%;n=135) or best available drug treatment (62%;n=219).Overall, 91%of the patients randomised to
the allograft group received transplantation within a median of 10 months (range 2–106 months) from the time of diagnosis. The
median observation time for living patientswas 8.9 years (range 4.2–11.2 years). Patientswho received drug treatment had a higher
rate of survival thanpatientswho received allografts, bothuntil year eight andover the entire observationperiodup to year 11 (P=0.041
andP=0.049, respectively).Amongpatientswith low-risk features at the timeof diagnosis, those allocated todrug therapyhadahigher
rate of survival at both eight and11 years’ follow-up thandid patientswho received transplants (P=0.027 andP=0.032, respectively).
The difference in survival between the two treatment arms was not significant for non-low-risk patients.At the time of evaluation,
55%of patients in the allograft group and60%of patients in the drug-treatment groupwere alive.Analyses of their health status did
not identify any differences between the two groups. Patientswho survived at least five yearswere also analysed for cytogenetic and
molecular responses. Patients who received transplantation had significantly higher rates of complete cytogenetic remissions than
didpatientswhodidnot receive transplantation at anyphase (91%and48%, respectively;P=0.002).Majormolecular responseswere
alsomore frequent in patients who underwent transplantation than in those who did not (81% and 45%, respectively; P=0.001).
Conclusion.Allogeneic transplantation should be recommended as a second-line rather than first-line treatment option in patients
with chronic phase CML.
Acknowledgement: The synopsis was written by Eleftheria Rosmaraki, Assistant Editor, Nature Clinical Practice.
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superior to survival with an allograft.
The case for upfront allografts in
young patients with CML is now dif-
ficult to sustain.
Patients defined as high risk by a

high Sokal score might also have been
considered suitable candidates for an
upfront allograft. In the study by
Hehlmann et al. there was no signifi-
cant difference in the rate of survival
between high-risk patients with a
related donor and those without. In

the IRIS study, survival for imatinib-
treated patients at high risk as meas-
ured by Sokal score was 81% at
4.5 years, clearly superior to the sur-
vival of 52% at five years for high-risk
patients with a matched donor in the
study by Hehlmann et al.6

Is the debate now over? There
have been innovations in allografting
that may reduce early mortality,
including the use of reduced-intensity
conditioning. These innovations might

increase survival of allografted
patients. An increase in the progres-
sion rate in long-term imatinib recip-
ients or emerging serious long-term
toxicity with imatinib might also
change the situation; however, for the
foreseeable future, allografts should
be considered a second-line option
in chronic-phase CML.

Details of the references cited in this article can be
accessed at www.cancerworld.org/magazine
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Scientific integrity must
always come first

� Emma Mason

Challengingmedical orthodoxies is essential in the interests of good science and improving patient

care. All top-class doctors do it, but few enjoy the battle as much as breast cancer specialist

Michael Baum. He has been called ‘provocative’ and ‘perverse’, but a career championing

evidence-based patient-centredmedicine has left himwith huge respect among his colleagues.

Michael Baumattributes hiswillingness to
take controversial standpoints and to
challenge conventional wisdom and

dogma to the experience of his childhood Friday
night dinners.

He was born into a large, boisterous Jewish
family.EveryFriday the familywould gather together
for dinner to celebrate the start of the Sabbath and
to discuss the issues of the day.Having three broth-
ers and a sister to competewith in the rowdydinner-
time discussions, he soon learned that, in order to
make any impact at all, the best thing to do was to
take the opposite view point to everyone else.

This trait has stayedwithhimever since.His sci-
entific training and his work to improve clinical tri-
als taught him the importance of evidence-based
medicine. He would argue with his friends and
colleagues, but respect their point of view and,
when confrontedwith convincing evidence, would
be open-minded enough to changehismind. Some-
times he has found himself arguing vociferously
against something that only a few years earlier he
had been promoting just as strongly – such as the
value of breast cancer screening.

Perhaps his most public disagreement has been
with Prince Charles, heir to the British throne,
over alternative medicine. In an open letter to the
British Medical Journal he accused the prince of
using the accident of his birth to promote
unproven cures for cancer.

A deafening silence followed, and then slowly
others emerged from behind the parapet to agree
with him. “Well done Michael Baum, you deserve
a knighthood at the very least for putting your head
on the block yet again andhaving the courage to say
what most of us believe, but usually feel too
cowardly to express in the presence of the Royals.
See you in the Tower. From your fellow heretic,
Lesley J Fallowfield,”wrote the professor of psycho-
oncology at the Brighton and Sussex Medical
School, Brighton, UK, three months later.

Baum, professor emeritus of surgery and visiting
professor ofmedical humanities atUniversityCol-
legeLondon, is untroubledby this royal blight onhis
career. At a Festschrift held in his honour, he told
Cancer World: “Without doubt the single most
important thread running throughmywhole career
is scientific integrity; that you don’t spend your
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and feels he needs to do something,” said Lord
Turnberg (past president of the Royal College of
Physicians) referring to Baum’s spat with Prince
Charles. “Working with Mike was totally harmo-
nious – I always did what he told me!” said Terry
Priestman (NewCrossHospital,Wolverhampton,
UK), who then revealed that Baum had described
the Baum/Priestman surgical team to an elderly
patient as the “Starsky andHutch of breast cancer”.
“He was mostly right, but sometimes wrong,” said
Hans-Jörg Senn (chairman of the St Gallen oncol-
ogy conferences, Switzerland). Fallowfield com-
pared him toGeorgeOrwell, whose book Nineteen
Eighty-Four marked the year when she first started

career seeking popularity. You have to retain your
intellectual and scientific integrity and everything
follows from that.And it’s been a hell of a lot of fun
along the way.”

The Festschrift (a tribute by admirers), held at
the Wellcome Trust in London in November, saw
friends and colleagues from all the different stages
of hisworking life describe theman andhiswork in
affectionate but robust terms.

A PASSIONATE MAN
“An extraordinary man,” said Tony Howell (Uni-
versity of Manchester, UK). “A passionate man
who often feels quite strongly about certainmatters

Masterpiece
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at least for putting your head on the block yet again”



collaboratingwithBaum, sayinghewas “erudite and
prescient, but not right about everything,” that he
liked to “challenge individuals and the establish-
ment,” and that “Mike’s views are provocative, occa-
sionally perverse, even extreme, but he challenges
us to think harder.” David Berstock (Clatterbridge
Hospital, UK) wasmore forthright: “Hewas prone
to the odd bout of apoplexy.”

Younger colleagues who had been helped and
nurtured by him in later years spoke fondly of the
advice he gave them (and others). Mohammed
Keshtgar (Royal FreeHospital, London) saidBaum’s
first advice to himwas that “[I needed to]make up
my mind whether I wanted to go for money and

prestige or a spirit of enquiry. For money you need
to go into private practice. Perhaps unwisely I chose
a spirit of enquiry!” He recalled how Baum had
decided to campaign for a breast cancer un-aware-
ness week and issued the following advice to the
“testicle squeezers of themen’s health lobby”,which
was to “keep your nose out of my anus, your hands
off my balls and stop interfering in my life.”

Nick Ross, the UK television presenter with
whom Baum set up HealthWatch to campaign
against health fraud (the ‘quackery’ of alternative
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This was one of the first attempts to measure

patients’ subjective response to cancer and its treatment



medicine), said in a recorded address, “It takes a
good doctor to be evidence based in all he does.
It takes a really good doctor to campaign whole-
heartedly for clinical trials in his own field of
expertise. It takes a great doctor to have a great skill
and judgement and yet keep questioning his judge-
ment in the open way you do.”

The Festschrift covered Baum’s career from
his early days in medicine in Cardiff, Wales,
through to chairs in surgery he held at King’s Col-
lege London, the Royal Marsden Hospital and
University College London.

CHAMPIONING QUALITY OF LIFE
From the beginning Baum had an interest in
quality-of-life issues andwhat is nowcalled psycho-
social oncology, after watching his mother, Mary,
die from metastatic breast cancer in 1974, at a
time when attempts to alleviate the pain from the
disease and the toxic side-effects of the palliative
chemotherapywere limited and largely ineffective.

While atCardiff he developed the technique of
linear analogue self-assessment, and he andPriest-
man modified it to develop a 10-point scale to give
a global measure of quality of life. This was one of
the first attempts to measure patients’ subjective
response to cancer and its treatment. “Now the
floodgates were opened to exploring more holistic
ways of looking at the subject,” said Priestman.

Baumwent on to establish the first nurse coun-
selling service atKing’sCollegeHospital in 1981and
the first psychosocial oncology research teamat the
same time.Hehas had a long and productivework-
ing relationship with Fallowfield in which he has
supported, encouraged and contributed to herwork
on psychosocial oncology – ensuring that patients
were properly informed about their treatments and
the choices available to them–andon improving the
communication skills of themedical profession.His
earlywork on advocating theuse of lumpectomyand
breast conservation (rather than mutilating mas-
tectomy) was part of trying to improve the treat-
ments and quality of life for his patients.

In 1970 he established the first UK multicentre
collaborative group for trials of treatment for breast
cancer and, in 1980, the first purpose-built clinical
trials centre in the country.His early interest in the
best ways to improve and run randomised clinical
trials has formed the cornerstone of his belief in the
importance of evidence-based medicine.

“Every single trial that I have been associated
with, I have insisted that therehas been a robust bio-
logical hypothesis thatwewere testing. Thatway…
whatever the result is, that is valuable because you
are learning more about the disease,” said Baum.

This is at the centre of his argument with the
alternative health lobby: that they can’t and won’t
produce rigorously tested evidence to support their
claims that their treatments provide benefit.

CHALLENGING UNPROVEN THERAPIES
“I’m against alternative medicine, not comple-
mentary medicine. When I’m asked what is alter-
native therapy, I say that it’s treatment that doesn’t
work and I am against treatment that doesn’t work.
If anything can be shown to work, using the same
scientific integrity that we apply to our study, we
adopt it. There’s no conspiracy. Complementary
therapies that complement what we do and make
patients feel better or live better is OK byme. But,
again, you have got to be able to demonstrate that
it does improve quality of life.My problemwith the
complementary and alternative fraternity is that
they are too bloody lazy, they just want it to be
received wisdom. They haven’t got the guts, the
courage, the integrity, or they’re too bone idle, to
actually test their beliefs.

“At the same time, I am knowledgeable about
the subject. I was chosen to chair the EUSOMA
[European Society of Breast Cancer Specialists]
working party on complementary and alternative
medicine. Iwas co-chairman of theEORTC [Euro-
pean Organisation for Research and Treatment of
Cancer] working party on complementary and
alternative medicine. I know what I am talking
about. In the same way, Professor Edzard Ernst, a

“Every single trial I have been associated with,

I insisted that there be a robust biological hypothesis”
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friend and colleague – we co-author stuff – is
professor of complementary and alternative med-
icine and they [the CAM lobby] hate him. They
hate him because he is unable to demonstrate
that much of this stuff works.”

During his time at King’s he set up theNational
Health Service breast screening programme, estab-
lishing the first centre in theUK. Subsequently, he
became so concerned about the effect that false-
positive results were having onwomen’s health and
wellbeing that he changed hismind about the ben-
efits of screening and has since argued against its
widespread use.

Work on demonstrating a survival advantage of
adjuvant tamoxifen for early breast cancer, which
has contributed to a 30% fall in breast cancer
mortality over the last 15 years, produced the
interesting observation that the drug also reduced
the incidence of subsequent contralateral breast
cancer. This led Baum to collaborate with the
statistician Jack Cuzick, now at theWolfson Insti-
tute of Preventive Medicine, London, on the first
IBIS trial, which investigated the use of tamoxifen
to prevent breast cancer in women at high risk of
developing the disease because of an inherited
genetic susceptibility.

Baum’s research interests then moved on to
aromatase inhibitors, and, at the Royal Marsden
Hospital, he and his colleagues established the
ATAC trial – conducted by the biggest interna-
tional cancer trials group in history –which demon-
strated the superiority of anastrozole over tamoxifen
for treating women with hormone-responsive
disease. This trial is still continuing, and results from
the first 100 months were reported at SanAntonio
in December.

Amongst his current interests is the international
TARGIT trial (TARGeted Intra-operative radio-
Therapy), which delivers all the radiotherapy
required during the surgery to remove the tumour.
If it proves to be as effective as the early results sug-
gest, it will savewomenweeks of daily travel to and
from hospital, and resolve problems of adherence

(when women can’t or won’t turn up for their
follow-up radiotherapy).

“The other interest ismathematicalmodelling of
breast cancer and the models that are being made
for distant metastasis. I have written a lot on that.”
In a paper in December’s Nature Clinical Practice
Oncology (vol 4, pp 699–710), RomanoDemichelli,
Baum and others review the evidence on how
removing a primary tumour can actually accelerate
metastatic cancer. “People talk about enigmatic
breast cancer, the enigmatic disease, we are saying
that all the so-called enigmas, the outlying facts that
cannot be incorporated into a model, can be
explained by chaos theory.”

CONCERNS OVER MORALE
When asked about future challenges in breast can-
cer,Baumsaid, “Mycurrent concern is themorale of
themedicalprofession. I’ve just comeback for a short
contract with the National Health Service at Uni-
versity College Hospital and I’m finding the morale
amongst the profession very low.Academic depart-
ments are closing. I cannot see where the new
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generation of academic clinicians are coming from.
There’s absolutelyno incentivenowfor youngdoctors
to pursue an academic career. I think the greatest
challenge to future success is to address the funda-
mental problemofmedical training, academic train-
ing, governance and healthcare delivery. Everything
is stacked up against academic excellence now.

“Even when you have a really important, inno-
vativebreakthrough, yourmasters in thehealth serv-
ice aren’t interested. I cannot interest anyonewithin
theNHSto take intraoperative radiotherapy seriously.
It’s takenoff all round theworld, soweare in the very
countrywhere itwaspioneeredandwearehaving the
greatest difficulty in getting it supported.”

Baumhas received numerous awards and hon-
ours during his career including the gold medal of
the International College of Surgeons, the Miami
breast cancer award, the San Antonio award and,

most recently inMarch 2007, the prestigious Swiss
StGallen lifetime achievement award for the treat-
ment of breast cancer. It is this award of which he
is perhapsmost proud. “You look back at the previ-
ous awardees and they are allmen forwhom I have
the greatest respect and upon whose shoulders I
have stood: Bernie Fisher, Gianni Bonadonna,
UmbertoVeronesi…To follow that, in away that has
to be the greatest honour. And I received an
engraved Rolex watch and enough money to make
a very nice party for my 70th birthday with all my
family and friends.”

When receiving theStGallen award,Baumwas
able to announce that his sister had benefited from
the past 30 years of clinical trials of breast cancer
treatments.Diagnosedwith thedisease in the1990s
– Baum suspects there is a familial genetic predis-
position–her treatmentwas completely different to
that given to theirmother, both in termsof its efficacy
and its toxicity, and she is alive and well today.

Ashis family, friends and colleagues gathered for
the Festschrift, many of them paid tribute to Judy,
Baum’s wife. “I believe that behind every success-
ful man there is a most understanding, caring and
supportivewoman,” saidKeshtgar. Judy has brought
up their family, played a full share in the areas
where work and social events have overlapped,
and fielded numerous evening phone calls from
colleagues wanting advice or to share their latest
exciting discovery.

At 70 there is not much sign of Baum slowing
down, and nor would it appear that his colleagues
want him to. Nick Ross said, “The trouble with a
Festschrift like this is that it can sound a bit like an
obituary or a wake. We expect a lot more of you in
the future, Mike. This is just a half-way house.”

“There’s absolutely no incentive now for

young doctors to pursue an academic career”
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Genetic testing. This painting is Baum’s interpretation
of Vermeer's "Girl weighing pearls". The importance of
approaching patients on a human as well as a medical
level has been a key theme throughout Baum’s career
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Preoperative RT can
reduce recurrence in
rectal cancer, but has
little impact on survival
� Annals of Surgery

Ashort, intense course of radiotherapy given
before extensive surgery for rectal cancer

does not significantly improve overall survival
for patients, despite decreasing the likelihoodof
the cancer re-emerging in the same place,
according to the long-term results of a ran-
domised controlled trial.

The trial, which was conducted by a Dutch
research group, involved 1,805 patients with
clinically resectable adenocarcinoma recruited
from all over Europe and one centre in Canada
between January 1996 and December 1999.
Patientswith previous treatment for rectal can-
cer were excluded, as were those who had had
previous radiation or drug therapy to the pelvis.
The patients were randomly assigned to pre-
operative radiotherapy followedby totalmeso-
rectal excision (TME) – an extensive surgical
procedure nowconsidered the standardof care
–or to TMEalone. The radiotherapy consistedof
25 Gy delivered in five fractions to the primary
tumour and surrounding tissue containing
lymphnodes over 5–7days. Surgerywas sched-
uled to takeplace in theweekafter radiotherapy.
Theprimaryaimof the trialwas toassess the rate

increased local control in irradiated patients
does not lead to a detectable improved overall
survival. Although local recurrences are known
to be an important cause of death, an absolute
difference in local recurrence rates of 5.3% is
apparently too small to have a significant
impact on survival.”
� KCMJ Peeters, CAM Marijnen, ID Nagtegaal

et al, for the Dutch Colorectal Cancer Group. Ann

Surg November 2007, 246:693–701

Obesity ‘dilutes’
prostate cancer marker
� JAMA

Prostate cancermay be present in obesemen
even if they have low concentrations of

prostate specific antigen (PSA), because the
large volumes of plasma associatedwith being
overweight mean PSA is diluted more in their
circulation than innormal-weightmen, accord-
ing to a recent study.

Several studies have already found that
obesemenhave lower PSA concentrations than
non-obese men. But the mechanism that
underlies this difference is unknown. Various
theories have been put forward: obese men
frequently show lower androgenic activity than
normal-weight men, so they may simply be
producing less of the substance, even if a can-
cer is present. But an alternative explanation is

of recurrence at the original cancer site (local
control), but the researchers also had secondary
endpoints including recurrence at distant sites
and overall and cancer-specific survival.

An analysis of outcomeswas done six years
after the trial closed. Median follow-up of sur-
viving patients was 6.1 years. Among the 1,748
patients inwhomatotal resectionhadbeencon-
firmed, local recurrence risk at five years was
5.6% in the group assigned to radiotherapy
before surgery and10.9% in TMEalonepatients,
corresponding to a reduction in relative risk of
almost 50%amongpatients assigned topreop-
erative radiotherapy. Distant recurrence risk at
five years was 25.8% for patients assigned to
radiotherapyplus surgery and28.3%for surgery
alone. None of the subgroup analyses, which
includeddividingpatients by the siteof recurrent
lesion and the tumour stage as assessed during
surgery, produced significant findings that could
delineate between the radiotherapyand surgery
alone groups. The authors caution, however,
that the subgroups were probably too small to
detect any outcome differences of statistical
significance.

The researchers also looked at survival. As of
1 November 2005, 748 patients had died. Of
these patients, 374 (50.2%) diedwith recurrent
disease. At five years, the overall survival rate in
irradiated patients was 64.2%, which did not
differ significantly from the survival rate in
patients who underwent TME alone (63.5%).

The authors conclude: “In our study,
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that the larger plasma volumes in obese men
actually dilute the serum components, thereby
artificially lowering serum PSA levels.

To investigatewhether largeplasmavolumes
underlie obese men’s lower PSA measurements,
Lionel Bañez and colleagues fromacross Canada
and theUSAexamined threecohortsofmenwith
prostatecancerand lookedat the relationbetween
body mass index (BMI), PSA measurements, and
plasma volume.

The researchers identified all men who had
undergone radical prostatectomy for prostate
adenocarcinoma over a period ranging from the
mid-1990s to2006 fromtheSharedEqualAccess
Regional Cancer Hospital database, Duke Uni-
versity’s Prostate Center database, and the Brady
Urological Institute at Johns Hopkins Hospital.
Men with lymph-node-positive disease were
excluded, aswere those forwhomno information
on BMIwas available.

Preoperative BMI was calculated and the
researchers made estimates of body surface area
and total circulatingplasmavolume for all patient
records, adjusting for cancer-relatedvariables that
may affect PSA concentration. In the final study
populationof13,734men, itwas established that
men with a BMI of 35 or greater had 21%–23%
larger plasma volumes relative to normal-weight
men, andhad lower preoperativePSAconcentra-
tions.Men in themostobesegrouphad11%–21%
lower serum PSA concentrations than normal-
weightmen, in linewith the10%–32%decreased
PSAconcentrationseen inpopulation-basedstud-
ies ofmenwithout prostate cancer.

Next, the researchers investigated whether
this finding could be explained by the fact that
obese men make less PSA or whether there are
alternative explanations for the lower tests of
thesemen. Overall, the PSAmass (the amount of
PSA in thebloodat the timethePSAmeasurement
isdone)didnot changesignificantlywith increas-
ingBMI, suggesting that the lowerPSAmeasure-
ments in obesemenwere a result of the diluting
effect of larger plasma volumes.

However, the researchers comment that,
because obesity is associated with numerous
changes in hormone production and effects, it
remains possible that markers for several hor-
mone-related tumours including prostate,

endometrial, and breast cancer, “may be dually
affected inobese individualsbybothhemodilution
andalteredhormonal stimulation”, although they
concede that “in the case of PSA, the current
data suggest that hemodilution predominates
andthathormonaleffectsare renderednegligible.”

Lower PSA values among obese men may
have clinical relevance because theymay result in
fewerobesemenundergoingprostatebiopsy, lead-
ing to fewer cancers detected among this group.
� Obesity-related plasma hemodilution and PSA

concentration among men with prostate cancer.

LL Bañez, RJ Hamilton, AW Partin et al. JAMA

21 November 2007, 98:2275–2280

Chemotherapy and
radiotherapy should
be standard for localised
Hodgkin’s lymphoma
� New England Journal of Medicine

Acombination of chemotherapy and radio-
therapy, rather than radiotherapy alone,

shouldnowbeconsideredstandard treatment for
all patients with localised Hodgkin’s lymphoma
where the tumour is situated above the
diaphragm, according to the results of a ran-
domised controlled trial. The trial results further
suggest that radiotherapyneedonly target areas
directly involved in the cancer, sparing more
extensive treatment of surrounding tissue.

These findings add clarity to speculation
about the appropriate treatment of this cancer,
after previous results from trials done during
the late 1980s and early 1990s showed that
clinical staging is sufficient for stratifying early
stages of the disease; that chemotherapy fol-
lowedby involved-field radiotherapy (limited to
the areas of cancer, rather than extensive sur-
rounding tissue) should be the standard treat-
ment; andthatdurationofchemotherapyshould
be adapted to the severity of the disease.

Christophe Fermé and colleagues at the
EORTCand theGrouped’Étudesdes Lymphomes
de l’Adulte initiated the trial to further elucidate
treatmentoptions thatmight improveevent-free

survival in patients with Hodgkin’s lymphoma.
Usinga setofprognostic factors previouslypub-
lishedby theEORTC to stratifypatients by sever-
ityofdisease, the researchers compared subtotal
nodal radiotherapyalonewith a combinationof
chemotherapyand radiotherapy inpatientspre-
classified as having good or poor prognosis.

A totalof1,538patientsbetweentheagesof
15 and 70 were enrolled in the trial. All had
untreatedclinical stage Ior II supradiaphragmatic
Hodgkin’s disease andwerebeing treatedatone
of91centres inBelgium,France, Italy, theNether-
lands, Poland, Portugal, Slovenia and Spain.

Of the total patient population, 542 (35%)
were categorised as having favourable prog-
nostic factors and 996 (65%) as having
unfavourable prognostic factors. Patients in
the favourable prognostic factor armwere ran-
domly assigned to receive either subtotal nodal
radiotherapy or combination therapy consisting
of three cycles of chemotherapy plus involved-
field radiotherapy. Patients in the unfavourable
prognostic factor armwere randomly assigned
to one of three regimens: six or four cycles of
chemotherapy plus involved-field radiother-
apy or four cycles of drugs plus subtotal nodal
radiotherapy.

The chemotherapy regimen used for all the
groups was mechlorethamine, vincristine, pro-
carbazine and prednisone in combination with
doxorubicin, bleomycin and vinblastine. Taking
event-free survival as a primary endpoint, the
researchers found that, in the group with
favourableprognostic features, response rates to
the two treatment regimenswere similar. How-
ever, among the 446 patients from both groups
who had a complete remission, therewas a sig-
nificant difference in rates between the combi-
nationgroupand the radiotherapyalonegroup:
five had a relapse after combination therapy
and 61 after subtotal nodal radiotherapy. This
equated toadifference in theestimated five-year
event-free survival rate of 24%, favouring the
combination-therapy group.

For patients with unfavourable prognostic
factors, complete remission rates were 83% in
the group receiving six cycles of chemotherapy
plus involved-field radiotherapy, 85% in the
group receiving four cycles plus involved-field
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radiotherapy,and86%inthegroupreceivingfour
cyclesplus subtotalnodal radiotherapy.However,
therewereno significant differences in the five-
year event-free survival estimates or in esti-
mated overall survival.

The researchers conclude fromtheir findings
that four courses of a doxorubicin-containing
regimenand involved-field radiotherapy should
be the standard treatment for this tumour type.
Furthermore, theynote, inpatientswith risk fac-
tors, four cycles of a doxorubicin-containing
regimen are as effective as six cycles, and
involved-field radiotherapyyields adisease con-
trol rate similar to thatwith subtotalnodal radio-
therapy. “Our study showed that a combination
of chemotherapy and radiotherapy should now
be considered the standard treatment for all
patients with localized stage supradiaphrag-
maticHodgkin’s disease and that subtotal nodal
radiotherapy alone can no longer be recom-
mended,” summarise theauthors. “The results of
our trial show that it is possible to tailor the
durationof chemotherapyaccording to risk fac-
tors.Moreover,our findingspoint toanewrole for
adjuvant radiotherapy with smaller radiation
fields, allowing for the reductionof toxic effects
associatedwith large fields.A remainingquestion
now under investigation is whether patients
with early-stageHodgkin’s disease canbe cured
with chemotherapy alone,” they conclude.
� Chemotherapy plus involved-field radiation in

early-stage Hodgkin’s disease. C Fermé, H Eghbali,

JHMeerwaldt et al for the EORTC–GELA trial.N Engl

J Med 8 November 2007, 357:1916–1927

Thalidomide analogue
beats standard multiple
myeloma treatment
� New England Journal of Medicine

Twoclinical trials published side by side in the
New England Journal of Medicine show that

lenalidomide – an oral immunomodulatory
drug that is similar to thalidomide but has a dif-
ferent safety profile andmore potent biological
activity – used in combination with dexa-

A Spencer, M Attal et al, for the Multiple

Myeloma (010) Study Investigators. N Engl J Med

22 November 2007, 357:2123–2132

� Lenalidomide plus dexamethasone for relapsed

multiple myeloma in North America. DM Weber,

C Chen, R Niesvizky et al, for the Multiple

Myeloma (009) Study Investigators. ibid,

pp 2133–2142

� Lenalidomide – the phoenix rises. AF List. ibid,

pp 2183–2186

Ten years’ survival signals
cure in colorectal cancer
� Journal of Clinical Oncology

Ten years of survival after resection of colo-
rectal liver metastases can be defined as

‘cure’ – the time point fromhepatectomy after
which disease-specific death becomes an
extremely rare event – according to a detailed
analysis of single-institution experience with
this intervention.

In 20%–35% of patients with metastatic
colorectal cancer, the liver is the sole site of dis-
ease. Thismakes it possible to attempt curative
resection, and this procedure is now considered
the standard of care. Five-year survival rates of
nearly 40% have been reported with this pro-
cedure, compared with a median survival of
just 6–12months in patients with potentially
resectable tumours who do not have surgery,
or 21 months with chemotherapy. However,
these survival estimates are based on retro-
spective studies.

To counteract weaknesses in previously
published estimates of cure-rate, James
Tomlinson and colleagues report a large,
single-institutional experiencewith at least 10
years’ follow-up. Data on 612 patients who
underwent resection of colorectal livermetas-
tases at Memorial Sloan-Kettering Cancer
Center in New York, from 1985 to 1994, were
used. Of these patients, 132 had no evidence of
disease at last follow-up, 24 were alive with
disease, 466 were dead, and 73 patients were
lost to follow-up.

Analysing survival data, the researchers

methasone is better than dexamethasone plus
placebo for treatment for multiple myeloma.

The two trials, one from Europe and the
other from North America, which together
provided the evidence base for the Food and
Drug Administration’s 2006 approval of this
combination, investigated the efficacy of
lenalidomide plus dexamethasone in the treat-
ment of relapsed or refractory multiple
myeloma. In the European trial, 351 patients
who had received at least one previous
antimyeloma therapywere randomly assigned
to receive 25mg of oral lenalidomide (n=176)
or placebo (n=175) plus a course of oral dexa-
methasone administered in 40mgdoses. In the
American trial, 177 patients were assigned to
lenalidomide and 176 to placebo, again with
40 mg of oral dexamethasone.

Time to progression was similar in the two
trials, and was significantly longer in patients
taking lenalidomide versus those on placebo:
11.3 vs 4.7months and11.1 vs 4.7months in the
European and American trials, respectively.
Median overall survival timeswere significantly
better in patients taking lenalidomide, although
in the European trial themedianoverall survival
had not yet been reached at the time of publi-
cation. In both trials, grade3or 4 adverse events,
including neutropenia and venous thrombo-
embolism,weremore common in the lenalido-
mide group than in the placebo group.

The authors of both trials conclude that
lenalidomide plus dexamethasone is more
effective than placebo plus dexamethasone in
relapsed or refractory multiple myeloma. In
an accompanying comment, Alan List asserts
that the duality of the actions of immunomod-
ulatory drugs on both the malignant clone
and the surrounding microenvironment set
them apart from more selective drugs, and
most likely account for the unanticipated
breadth of activity of this class of agents.
“Lenalidomide and the immunomodulatory
drugs stand as prime examples of potentially
dangerous chemical compounds that have
been granted a second lifewith powerful ther-
apeutic applicability,” he says.
� Lenalidomide plus dexamethasone for relapsed

or refractory multiple myeloma. M Dimopoulos,



ImpactFactor

CANCER WORLD � MARCH/APRIL 2008 � 49

established that median survival was 44
months and that the survival curve reached a
plateau after 10 years from the time of hepatic
resection – demonstrating a minimum cure
rate of 17% from this procedure.

Because the enrolled patients underwent
resection of their metastases before the intro-
duction ofmodern chemotherapeutic agents,
this was a unique opportunity to investigate
the independent therapeutic benefit of surgi-
cal resection. There were no preoperative fac-
tors that were sufficiently discriminatory to
negate the potential for attaining a cure after
resection. “A positivemargin, however, negated
the potential for long-term survival. Identifi-
cation of novel predictive factors that define
tumor biology associatedwith curable region-
ally confinedmetastases clearly is necessary in
future attempts to predict outcomes in
patients who present with CLM [colorectal
liver metastases],” note the authors.
� Actual 10-year survival after resection of

colorectal liver metastases defines cure. JS

Tomlinson, WR Jarnagin, RP DeMatteo et al.

J Clin Oncol 10 October 2007, 25:4575–4580

New drugs can
transform patients with
liver metastases into
surgery candidates
� Journal of Clinical Oncology

Patients with liver metastases from colo-
rectal cancer who are initially assessed as

being unsuitable for surgery because of the
extent of their disease and unresponsiveness to
standard chemotherapy can be transformed
into surgical candidates after treatment with
the biological agent cetuximab [Erbitux],
according to a recent study.

The vast majority of colorectal cancer
patients who present with liver metastases
are not initially candidates for hepatic resec-
tion, either because of the distribution of
tumours within the liver or because of the
presence of disease in other locations. Use of

chemotherapy can reduce the burden of dis-
ease to an extent where surgery is possible.
However, most patients who are classed as
having initially unresectable liver metastases
do not respond sufficiently well to chemo-
therapy to become resectable – and this poor
first-line response oftenmeans these patients
are also unlikely to respond well to additional
drug treatment.

Combining newer biological agents with
cytotoxic chemotherapy might increase
response rates and therefore improve
resectability in patients in whom chemother-
apy alone did not work. To test this idea, René
Adam and colleagues chose to investigate
systemic chemotherapy with cetuximab in
patients unresponsive to first-line chemother-
apy to convert patients to resectable status.

A total of 151 patients were switched to
receive cetuximab-containing systemic ther-
apy after becoming refractory to their first-line
treatment. They were imaged with computed
tomography or magnetic resonance scans of
the chest, abdomen and pelvis every two
months to evaluate tumour responses.
Eighteen of the 151 patients (14%)met the cri-
teria for resection of their liver metastases
after treatment, although no complete clinical
responses were observed. Two of the patients
were found, during surgery, to have unre-
sectable disease.

The median follow-up from the initiation
of cetuximab therapywas 16.4months (range
6–31 months). At the most recent follow-up,
25 of the treated patients were alive, including
10 patients who were free of disease. Median
overall and progression-free survival from ini-
tiation of cetuximab therapy were 20 and 13
months, respectively.

“We have demonstrated the ability to con-
vert 14% of patients from an unresectable
status to a resectable situation, with a post-
operative five-year survival rate of 33%,” com-
ment the authors.
� Hepatic resection after rescue cetuximab

treatment for colorectal liver metastases

previously refractory to conventional systemic

therapy. R Adam, T Aloia, F Lévi et al. J Clin

Oncol 10 October 2007, 25:4593–4602

HER2 amplification linked to
survival after trastuzumab
� Clinical Cancer Research

Patientswith locally advancedbreast cancers
whose tumours contain high numbers of

copies of the gene for the human epidermal
growth factor receptor 2 (HER2), as assessed by
fluorescence in situhybridisation (FISH), aremore
likely to have a complete response to treatment
with an antibody to the receptor than patients
with fewer copies of the gene in their tumours.

Around 20%–30% of breast tumours con-
tain several copiesof theHER2gene, andpatients
affected by this genetic lesion aremore likely to
relapsequicklyanddie sooner thannon-affected
women. Treatmentwith trastuzumab (Herceptin),
a recombinant monoclonal antibody against
HER2, can significantly improve survival and
reduce the risk of recurrence in women with
various stagesofHER2-positivebreast cancer, but
it is not clear exactly how the extent of overex-
pressionof this gene relates to the survival ben-
efit of treatment.

In a study to ascertain whether there is a
relationship between the specific level of HER2
amplification, as assessed by FISH, and the rate
of pathological complete response, 93 women
diagnosedwithHER2-positive locally advanced
breast cancer whowere treated preoperatively
with a combination of trastuzumab plus
chemotherapyunderwent breast biopsieswhich
were tested for HER2 expression using two
methods: immunohistochemistry (IHC) and
FISH. The HER2 scores obtained by FISH were
subsequently compared with several variables
including treatment regimen, patient age,
tumour staging, and pathological complete
response rates, to determinewhether FISH test-
ing could predict response to treatment more
accurately than current methods.

Pathological complete response was seen
significantlymore frequently inhigh-amplifica-
tion FISH tumours than in low-amplification
tumours – a degree of subclassification that
wouldnothavebeenpossibleusing IHC. “There-
fore,” the researchers conclude, “FISH may be a



ImpactFactor

50 � CANCER WORLD � MARCH/APRIL 2008

moreaccurateHER-2 testingmethod topredict
pathologiccomplete response in theneoadjuvant
setting [than IHC].” This techniquemayalsohelp
select those patients for whom trastuzumab
confers the greatest clinical benefit, they add.
� Pathologic complete response to trastuzumab-

based neoadjuvant therapy is related to the level of

HER-2 amplification. L Arnould, P Arveux,

J Couturier et al. Clin Cancer Res 1 November

2007, 13:6404–6409

Patients and physicians
anxious about opioids
� Annals of Oncology

Patients with cancer have concerns about
tolerance, addiction and side-effects that

limit their uptake of opioid analgesics, accord-
ing to the results of a qualitative study into
patient and physician attitudes to opioids.

It has been documented that health pro-
fessionals’ belief in the inevitability of cancer
pain, and fear of hastening death, distract them
fromusing sufficient opioid analgesics to relieve
discomfort. To examine patients’ views about
commencing opioids, a qualitative in-depth
interview studywas done, focusing on the rea-
sons patients make their initial decision to
receive or refuse opioid-based pain relief.

Participants were recruited from a pain
management trial that tookplace in aUKoncol-
ogy centre duringwhich theywere randomised
to either cocodamol or the opioid oxycodone,
described in the patient information sheet as
being similar to morphine.

Twenty-nine patients were approached
about the study and 18 took part. Of these 18,
six had refused to participate in the drug com-
parison trial. Interviews took place within two
weeks of recruitment to the trial.

Participants described their views about
opioid analgesics in detail. For most of them,
uncontrolledpain served as a constant reminder
of their cancer and caused them to reflect on
their anticipated death. Participants viewed
morphine as the last resort. This association
had led some of them to become frightened

alone. Several studies have reported improved
clinical outcomeswith combinedmodality ther-
apy; however, there remains some uncertainty
about the optimum regimen.

A multicentre retrospective analysis of
patients with advanced surgically staged
endometrial cancer was done to investigate
this issue. Angeles Alvarez Secord and col-
leagues identified all patientswith stage III or IV
endometrial cancer who received primary sur-
gical treatment followed by adjuvant therapy
with chemotherapy, radiation therapy, or both,
at Duke University and the University of North
Carolina between 1975 and 2006.

In all, 356patientswith advanced surgically
staged endometrial cancer were identified.
Adjuvant therapy had been administered to
all patients, with 48% receiving radiotherapy
alone, 29% chemotherapy alone, and 23%
chemotherapy plus radiation. Median follow-
up timewas 38months, and 202 patientswere
alive at last follow-up. Of patients treatedwith
chemotherapy alone, 63% had a documented
recurrence or progression comparedwith 37%
for those treatedwith radiation alone and 31%
treatedwith combined chemotherapy and radi-
ation. Those receiving chemotherapy alone had
significantly poorer three-year overall survival
and progression-free survival than those who
received either radiotherapy alone or combina-
tion therapy.

“We believe our study is the largest retro-
spective series todate to explore the clinical out-
come of patients with advanced endometrial
cancer treated with adjuvant radiation,
chemotherapy, or combination chemotherapy
and radiation, following comprehensive surgi-
cal staging and cytoreductive surgery,” note
the authors. “Consistent with other studies in
the literature, our findings suggest that com-
bined multi-modality therapy with adjuvant
chemotherapy and radiationmay improve sur-
vival in patients with advanced stage disease
compared to either modality alone.”
� The role of multi-modality adjuvant

chemotherapy and radiation in women with

advanced stage endometrial cancer. A Alvarez

Secord, LJ Havrilesky, V Bae-Jump et al. Gynecol

Oncol November 2007, 107:285–291

whenmorphine had beendiscussed in the con-
text of the clinical trial. They anticipated the
inevitable consequences of sedation and then
death. Thus, pain relief was traded-off against
further loss of function andhasteneddeath, and
this trade-offwas only acceptablewhen death
was imminent.

In conclusion, the authors state, “We found
that patients with cancer who were offered
morphine for pain relief interpreted this as a sig-
nal that their health professional thought they
were dying, because opioidswere interventions
used only as a ‘last resort’.

Because participants themselves were not
ready to die, they rejectedmorphine and other
opioids as analgesics despite the pain experi-
enced as a consequence.”
� Opioid analgesics for cancer pain: symptom

control for the living or comfort for the dying? A

qualitative study to investigate the factors

influencing the decision to accept morphine for

pain caused by cancer. CM Reid, R Gooberman-

Hill and GW Hanks. Ann Oncol January 2008,

19:5–7

Combined adjuvant
treatment best for
endometrial cancer
� Gynecologic Oncology

According to a retrospective analysis of
patientswith advanced endometrial cancer,

combined adjuvant treatment involving both
chemotherapy and radiotherapy gives better
outcomes than when either modality is used
alone after surgery.

Optimal management for advanced
endometrial cancer has yet to be defined and
there is an urgent need for new treatment reg-
imens after surgery that can improve survival
with acceptable toxicity.While chemotherapy is
thought to control distant disease better than
radiation therapy, it may not be adequate to
achieve local control. Therefore, combined
modality therapywith chemotherapy and radi-
ationmight give better results than either used



It’s not just about
surviving, it’s about
getting your life back
� Peter McIntyre

Recent issues ofCancerWorld have looked at the physical and psychosocial damage than can

be inflicted by radiotherapy, chemotherapy and surgical cancer treatments. The final part of our

series onLivingwith the consequences looks at the transition frompatient to survivor and the sort

of tailored support survivors need to help them live their lives as fully as possible.

T
he International Agency for Research
on Cancer estimates that around
20 million Europeans alive today have
had a cancer diagnosis – more than
8.3million of themwithin the past five

years. This number is set to rise significantly as can-
cer survival rates andgeneral lifeexpectancy increase.
Cancer treatmenthasbecomeapriority inmany

European countries, while the campaign against
tobacco and for improved diet has raised the profile
of prevention policies.
Now theneed for better rehabilitation and long-

term support for cancer survivors is forcing its way
onto theagenda, as the long-termeffectsof livingwith
cancer are better understood and as patient support
groups becomebetter organised. This complex area
covers a huge range of needs, a long time scale and
requiresan interdisciplinaryapproachwithinandout-
side the healthcare system.
Many cancer patientsmake a good recovery and

return to a fulfilling life.Butmillionsmore could live
like them if support servicesweremore available and
better joinedup.There is a clear need formore com-
prehensive rehabilitation and long-term support.

Each survivor has different needs. Some require
short-term rehabilitation to recover strength and
function.Others suffer long-termfatigue,heartprob-
lems, lymphoedema, incontinence, loss of sexual
functionor infertility. Theproblemsmay result from
theeffectsof thediseaseor the treatment.Sometimes
theydonotbecomeapparent formanyyears after the
treatmenthas ended–particularly in thecaseof car-
diac damage or new cancers arising from radiother-
apy. The worry of what might happen in the future
can be an additional burden for cancer survivors.
At this most vulnerable of times many survivors

lose their jobs–despiteanti-discrimination legislation.
Loss of self-esteem, social isolation and loss of
income can contribute to a cycle of physical, emo-
tional and psychological decline with a substantial
impact on quality of life.
According to a report by the US Institute of

Medicine,up to30%ofwomentreated forbreastcan-
cer experience episodes of persistent psychological
distress that interfere with their ability to cope with
cancer treatment. At worst, feelings of depression,
anxiety, panic and isolation can become disabling.
Following treatment,women’s concerns include fear
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Fit for life. These patients are taking part in a rehabilitation programme at
one of the centres that took part in the follow-up trial of the Maastricht study.
They had completed their primary medical treatment at least three months
previously but had been experiencing physical and/or psychosocial problems
before the programme began

Concerns include fatigue or pain, sexual dysfunction,

persistent anxiety and relationship problems

PatientVoice
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THE LANGUAGE OF SURVIVAL

The term ‘cancer survivor’ can mean different things to different
people. The US National Cancer Institute suggests the following
definition: “an individual is considered a cancer survivor from the time
of diagnosis, through the balance of his or her life.”
Cancer survivors may have many years of life ahead of them but can
face physical, psychosocial and financial problems, which can be hard
to deal with alone.
Rehabilitation has been defined as a process that assists the
cancer survivors to obtain maximal physical, social, psychological and
vocational functioning within the limits created by the disease and
its resulting treatment*.
*Robert Kaplan, Cancer and Rehabilitation,

http://www.emedicine.com/PMR/topic226.htm

of recurrence, physical symptomsof
fatigueorpain, changedbody image,
sexualdysfunction,persistent anxiety
and fear of death, relationship prob-
lems and feelings of vulnerability.
The Institute recommends that

each cancer patient receive a ‘sur-
vivorship care plan’ which should
summarise all the information they
need for their long-term care, and
also include legal rights affecting
employment and insurance, and the
availability of psychological and sup-
port services.

WHAT SHOULD
REHABILITATION INCLUDE?
Rehabilitation should focus on the
needs of patients. For most patients
this will include physical exercise to
regain strength, movement and confidence, and
psychosocial support. There is increasing evidence
that physical and emotional confidence feed off
each other.
The Department of Health Education and Pro-

motion at Maastricht University and the Limburg
ComprehensiveCancerCentre in theNetherlands
have spent a decade trialling a combination of
physical andpsychosocial support.Groupsof 12–16
cancer patients visited the rehabilitation centre for
twice weekly physical training and for psycho-
education aimed at enhancing quality of life.
As measured by physical, emotional and social

function, quality of life improved significantly, with
lower rates of fatigue by the end of the 12-week
course, and the researchers concluded that “a rehab-
ilitation programme for a mixed group of cancer
patients is both beneficial and feasible,” (Eur J
Cancer Prev 15:541–547)
The trial is continuing to define the best inter-

ventions and timing. But already the programme is
running in 60 centres in the Netherlands and in
some parts of Belgium.



Irene Korstjens, from the Department of Health
Education andPromotion atMaastrichtUniversity,
says that physical confidence inpatients boosts psy-
chological confidence: “As their physical condition
improves their social and psychological functioning
improves too. Because they can do more, they get
more self-assured and a feeling of control. Rehabili-
tation enhances self-confidence and autonomy. I
think that is the way it works. Performing within a
group stimulates people. They daremore.”
Today,whatbeganasa researchproject isbecom-

ing part of routine care in some centres and some
health insurancecompaniesarealreadypaying for the
programme. “The main issue now is to get the pro-
gramme better known,” she said.
In a sense, however, rehabilitation starts with

treatments that minimise risk of side-effects, late
effects, damageandmutilation.Less invasive surgery,
lower doses of radiotherapy better targeted on the
tumour, and targeted drugs which do less systemic

Embarrassed no longer. Treatment for a head and neck cancer left this patient isolated and suicidal because he could neither eat
nor speak properly. His life was transformed by a novel bone replacement that was grown in the patient’s right-side latimus dorsi
muscle and transplanted into his jaw. The right-hand image shows a CT scan taken after the transplantation

damage, put patients on course for a better and
more complete recovery.
New techniques, such as tissue engineering to

provide reconstructive surgery, are increasingly
focusedonquality-of-life outcomes. In2004,doctors
atKielUniversity inGermany succeeded in growing
anew jawbonewithahealthybloodsupply for aman
whohadundergoneanextensive tumour surgery and
radiotherapy,usingbonemineralblocks, recombinant
humanbonemorphogenicprotein (BMP)and liquid
bonemarrowcontaining stemcells.After eight years
of eating soupandsoft food, the56-year-oldmanwas
able to tuck into sausage andbread for the first time.
Surgeons used computer-aided design to build

thenewmandibleand thengrewit inside thepatient’s
right-side latimusdorsimuscle, his body serving as a
living bioreactor. When it was ready, the surgeons
transplanted the jawbone, bridging a gap in his
mandible ofmore than sevencentimetres.Bone for-
mation continued for eight months and the graft
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remained in place until the patient’s death from a
heart attack 15months later.
In acommentary inBiomaterials,Warnkeandhis

teamsaid, “Thepatient reported an improvement in
bothquality of life and self-confidence.He raisedhis
bodyweight from60to65kgandhe tookpart in fam-
ily functionsagain.Prior toour reconstructionhehad
isolated himself out of embarrassment due to his
inability to chew solid meals and socially inappro-
priate noises and mess due to anaesthesia of his
lower lip.…Following transplantationhis speechand
tongue mobility improved and he found pleasure
again in talking to friends on the phone. His mood
turned from one previously of depression and suici-
dality to one of excitement and optimism.”
Similar techniques are being used to rebuild

noses after surgery, and hold great hopes for facial
reconstruction, and for reconstructing palates
after surgery.
FransHilgers andAnnemiekeAckerstaff fromthe

NetherlandsCancer Institute, carriedout a reviewof
patients who had had their larynx removed during
cancer treatment. They found that rehabilitation
focused almost exclusively on regaining speech.
However, laryngectomy removes not only the ‘voice
box’butpart of the respiratory systemconnecting the
upperand lowerairways, so thatpatients lose theabil-
ity to breathe through the nose. This leads to short-
ness of breath, coughing, excessive sputum
production and loss of a sense of smell.
They concluded (Folia Phoniatr Logop 52:65–

73) that prosthesis combined with good rehabili-
tation allowed patients to recover better speech and
addressed their other problems. “The three main
adverse side-effects of the surgical procedure, i.e.
loss of natural voice, loss of the protective function
of the larynx for the respiratory system and the loss
of olfactory acuity due to the absence of a nasal air
stream, should all be addressed in a complete
rehabilitation program.”
High-tech interventionswill prevent and resolve

some long-termproblems. But there is also growing

concernabout formerpatientswhoweredamagedby
radiation therapy and who suffer pain, restricted
movement and exhaustion many years after treat-
ment. Rehabilitation cannot therefore be seen sim-
ply as a short-term intervention following treatment.
Indeed, there is abacklogof ‘legacy’damage suffered
bypeoplewhowere treated20years agoormore, for
whoma long-term rehabilitation programme is des-
perately needed.Few inEuropehave access to such
services, and thiswill becomean increasingchallenge
for policymakers.

WHEN SHOULD REHABILITATION BEGIN?
GöranLaurell, headof theear, nose and throat clinic
at the Karolinska University Hospital, Sweden,
believes theremaybeadvantages in involvingpatients
in their ownphysical rehabilitation almost as soonas
they receive their diagnosis.His department piloted
a trial in Stockholm, which is now being evaluated.
In an article in the SwedishCancer Foundation

magazineRäddaLivetLaurell says, “Weteachpatients
to take responsibility for their rehabilitation from
the start. It is our hope that some of them will
achievebetter function in thegullet, jawandneckand
shoulder muscles. We also hope that this will help
them get their strength backmore quickly.”
This rehabilitation team includes a physiothera-

pist, psychologist, dietician and speech therapist
and social worker as well as themedical team.
Polly Nikolaidis, the physiotherapist, teaches

patients to strengthen thebackof their throat and to
lookout for signs of problems in the jaw joint,which
can often follow radiotherapy.
Speech therapist Therese Engström deals with

voice, speech and swallowing. She meets patients
before they are treatedwith radiotherapy or surgery.
“I prepare themfor the sort ofproblems that canarise
during their treatment and I give them information
and exercises that can pre-empt a lot of problems.”
Laurell sayspatientshavedifferentneedsandget-

ting to know them ispart of the art of providing care.
He anticipates that the pilot may show that, for

There is a backlog of ‘legacy’ damage suffered

by people who were treated 20 years ago or more
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somepatients, starting rehabilitation this early could
prove toodemanding. “It is important tohavean indi-
vidual approach to the rehabilitationof eachpatient.
They have got tough treatment to go through and
there are loads of people around them all the time.
Some patients get too little space for themselves.”
Irene Korstjens believes that the timing should

depend on the patient and the state they are at. The
best time for the programme she started is two to
three months after treatment ends. This rehabilita-
tion builds on the natural recovery process.
But there is also a need for a second line of sup-

port. After the immediate treatment and recovery
period,patientsoftenemerge fromaperiodof intense
activity into a landscapewhere they seem to be fac-
ing the future alone.
CiaránDevane, chief executiveMacmillanCan-

cer Support, points out that in the UK the average
cancer patient makes 53 visits to a health facility
during their treatment, but this activity can stop
very suddenly. “Sixmonths after theendof treatment
people tend to feel abandoned. What is the inter-
vention that will helpwith that?”
Certainly women who have been treated for

breast cancer need ongoing support, says Stella
Kyriakides, President of Europa Donna Cyprus.
“The level of anxietydoes seemto increaseaswomen
finish treatment andmove away from frequent con-
tact with their breast team. While you are in treat-
ment and you are the centre of attention, you have
plentyof opportunities to voice your anxieties.As you
are over the treatment and left on your own, the lev-
els of anxiety seem to go up.
“We need to think of follow-up as an ongoing

process for patients and their families. We need to
addressquality-of-life issuesandside-effects,notonly
in the acute treatment phase. Often they are not
addressed to theextentwewouldwant, especially in
some groups of patients, such as older patients.”
HeinzLudwig, headof theDepartment ofMed-

icine and Medical Oncology at Wilhelminen Hos-
pital,Vienna, says that some long-termproblemsonly

emerge after the priority – to guarantee survival –
appears to have been achieved.
“As we learn more about the late consequences

of treatment, therearesecondarycancersbutalso sev-
eral other delayed consequences like sexual dys-
function. This is a major concern in patients with
breast cancer, which is frequently not adequately
addressed. It is something that is still taboo, so
patients are afraid to discuss it with their physicians
andcare givers. Inmyopinion, support for this prob-
lem is part of the service that we need to provide. It
is not essential to have this service in the oncology
centre– it couldbe somewhereelse–but it is essen-
tial to offer it.”

THE POLICY CHALLENGE
Post-treatmentplans, linknurses andsupport groups
all play a vital role in the longer termfollow-upofcan-
cer patients. Survivors also need a proactive way
back into the system if new problems emerge or
symptomsdonot improve.Oneof the keymessages
that emerges fromthe testimonyofpeoplewhohave
suffered late effects is that many feel cut off from
avenues of support.
But if health rehabilitation requires interdisci-

plinary teamworkwithin thehealth system, it is a still
greater challenge to include social care, housing,
employment rights and to challenge stigma.Despite
manycountriespassing laws to try topreventdisability
discrimination at work, it is clear that many people
with cancer lose their jobs or unnecessarily give up
their jobs. This can be a huge blow, because, in
addition to providing an income, work also offers
security, normality and self-esteem – issues often
mentioned as important by cancer patients.
Increasingly, thesebroader issues arebeing taken

up at policy level. In 2003, the French National
CancerPlanpioneered legalmeasures to givepeople
withcancerbetter access to loans and insuranceand
more time to return to work.
The new Cancer Reform Strategy for England,

launched in December 2007, includes a National
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CancerSurvivorship Initiativedesigned to
improve services for those who have fin-
ished their treatment. Mike Richards,
National Cancer Director for England,
and Macmillan Cancer Support, the
charity that employs Macmillan nurse
specialists,will jointly launch the initiative
inMarch 2008.
Although this is still a paper policy, it

has been endorsed by the British Prime
Minister,GordonBrown, and is expected
to include:
� Follow-upbyhospital doctors, nurses
and general practitioners to check
for recurrence or any late effects of
treatment

� Education, self careandexpertpatient
programmes

� Proactive case management, with
patientsusingelectronic technology to
report on their wellbeing, and auto-
mated surveillance systems to ensure
that tests are done at the right times

� Drop-in centres for peer support
� Rehabilitation programmes
� Psychological and spiritual support
� Back to work support and access
to financial and benefits advice

� Nutritional advice
� Support for carers

Devane, ofMacmillanCancer Support, charac-
terises the Cancer Reform Strategy as ‘ground-
breaking’.
“We use the word groundbreaking because we

really dobelieve that theCancerReformStrategy, as
anevolutionof theoriginalCancerPlan, hasmade it
clear thatweare talkingaboutholistic cancer support
along thewhole journey,not just clinical andmedical.
For example, if we have a care pathway to cover the
clinical side, what is the care pathway to cover the
emotional support as somebodymoves through the
cancer journey?”

Funding on a sizable scalewill be needed to provide a
long-term survivorship plan for each patient that
includes social as well as clinical care. However, the
fact that survivorsmerit awhole section in the reform
plan represents a shift in the thinkingofpolicymakers.

The challenge will be to turn these aspirations
into reality.

A key message from people who have suffered late

effects is they feel cut off from avenues of support
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Expert hands. After finishing her medical treatment, this lung
cancer patient spent time in Fenix, a specialist establishment
in the south of Sweden, which provides a variety of physical
and psychosocial support to cancer survivors
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