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Conference Digest

Antibody-drug conjugate shows promise
in Hodgkin lymphoma 

Brentuximab vedotin, an antibody-drug conjugate, has
demonstrated encouraging activity in heavily pretreated
patients with relapsed or refractory Hodgkin lymphoma

(HL) post autologous stem cell transplant (reported at ASH;
abstract 283).

Up to 30% of patients diagnosed with Hodgkin lymphoma
will relapse. “These patients have limited treatment options
beyond autologous stem cell transplantation and represent a
significant unmet medical need,” explained the study presenter,
Robert Chen (City of Hope National Medical Center, Duante, CA,
US), adding that the median survival of patients in the study,
who had a median age of 31 years, would have been 2.4 years.

Brentuximab vedotin, developed jointly by Seattle Genetics
and Millennium, is an antibody-drug conjugate (ADC) targeting
CD30, a defining marker of Hodgkin lymphoma. Once inside the
cell, the drug monomethyl auristatin E (MMAE) binds to tubulin
and disrupts the microtubule network, which ultimately induces
cell cycle arrest. Results from a phase 1 study published in the
New England Journal of Medicine found that more than half of
patients treated with brentuximab vedotin achieved an objective
response. Based on these results, researchers from the City of
Hope National Cancer Center and the University of Texas MD
Anderson Cancer Center undertook a phase 2, single-arm, mul-
ticenter study to examine the safety and efficacy of the drug in
102 patients with relapsed or refractory HL who had already
undergone transplant. 

The patients, who were treated in 26 study centres across the
US, received brentuximab vedotin 1.8 mg/kg every 3 weeks as a
30 minute outpatient iv infusion for up to 16 cycles of treat-
ment. Results showed:
• 75% of patients achieved an objective response (assessed by

an independent central review using Cheson 2007 criteria).
• 34 % of patients achieved a complete remission.
• 40% achieved a partial response.  
• 94% of patients (96/ 102) achieved tumour reduction.
• Median duration of response among complete remission

patients had not been reached at a median 1-year follow-up.
“This is very active for a single agent, particularly bearing in
mind that patients in this study had failed a average of 3.5 prior
regimens,” said Chen adding that response rates for drugs are
typically highest when given upfront and usually drop in the sec-
ond and third line setting.

Adverse events were manageable and included peripheral
sensory neuropathy (47%), fatigue (46%), nausea (42%), upper
respiratory tract infections (37%) and diarrhoea (36%).

“Based on these data, brentuximab vedotin has the potential
to change the treatment paradigm for relapsed or refractory HL
patients, and could be the first treatment approved for these
patients in over 20 years,” said Chen.

The company hopes to submit the medication to the Food
and Drug Administration for approval during the first quarter of
2011, and to European regulators during the first half of 2011.

• An additional phase 2 study presented at ASH (abstract 961)
looked at single-agent brentuximab vedotin (1.8 milligrams
per kilogram every 3 weeks for up to 16 total doses) in 58
patients with relapsed or refractory systemic anaplastic large
cell lymphoma (ALCL).  Results showed that 86 % of patients
achieved an objective response (assessed by an independent
central review using the Cheson 2007 criteria), 53% achieved
complete remission, with tumour reduction being achieved
in 97% of patients. At a follow-up of six months, the medi-
an duration of response had not been reached. The most
common adverse effects were nausea (38%), peripheral sen-
sory neuropathy (38%), fatigue (34%), fever (33%) and diar-
rhea (29%).

Rituximab extends the time to starting
chemotherapy in follicular lymphoma 

Initial treatment with rituximab of patients with advanced
stage follicular lymphoma (FL) significantly delayed the need
for chemotherapy compared to the “watch and wait”

approach, according to a phase III UK study presented at ASH
(abstract no 6). 

In asymptomatic advanced stage FL, clinicians have delayed
cytotoxic therapy as long as possible to spare side effects at a
time when patients are otherwise feeling well. A “watchful wait-
ing” approach can, on average, defer chemotherapy for 2.5
years and is may improve the quality of life.

The advent of rituximab, a monoclonal antibody that selec-
tively depletes cancerous B cells and has a more favourable side
effect profile than chemotherapy, has led to questions of
whether treating asymptomatic FL patients with rituximab
might be beneficial.

In the current study, Krit Ardeshna and colleagues from
University College London Hospitals (UK) set out to determine
whether treating FL patients with rituximab immediately after
diagnosis might delay the time until chemotherapy was needed
compared with the watchful waiting approach.

Between September 2004 and May 2009, 462 patients with
asymptomatic stage 2, 3, or 4 FL were randomised to one of 3
treatment arms: 
• Arm A - Watch and wait (n=186).
• Arm B - Rituximab induction; rituximab (375 mg/m²) weekly

for 4 weeks (n=84). [This arm was closed midway through
the trial due to slow recruitment.]

• Arm C - Ritixumab induction followed by rituximab mainte-
nance (n=192).  Rituximab maintenance consisted of one
dose of rituximab given every 2 months for 2 years, Results
after 3 years show 48% of patients undergoing watchful
waiting (arm A) had not required chemotherapy or radio-
therapy versus 80% in the rituximab induction arm (arm B)
and 91 % in the rituximab maintenance arm (arm C).
Significant differences in progression free survival were also

Reports from the American Society of Haematology (ASH) Annual Meeting, 
4-7 December 2010, Orlando, Florida.
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found between the observation and rituximab arms
(P<0.001), favouring rituximab. For overall survival,
however, there was no difference between the 3 arms,
with 95% of patients being alive at 3 years.

Rituximab was well tolerated, with 7 infections (4 of which
were grade 3 requiring intravenous antibiotics); 5 allergic
reactions (2 of which resulted in bronchospasm); and 4
cases of neutropenia (only one of which resulted in sepsis). 

“This study demonstrates that treating asymptomatic
patients with rituximab can significantly prolong the time
until a patient may require chemotherapy,” said Ardeshna,
who added that further studies are needed to show
whether responses to subsequent therapies vary between
patients who have received rituximab and those who have
not.

Long lasting effects for nilotinib in
CML 

Nilotinib, a second generation tyrosine kinase
inhibitor, demonstrated long-lasting effects in
chronic myeloid leukaemia (CML), showing pro-

gressive increases over time in the proportion of patients
achieving a complete cytogenetic response and a major
molecular response, as reported in a study presented at
ASH by the GIMEMA CML Working Party (abstract 359). 

In June 2010, nilotinib received FDA approval for the
treatment of Ph+CML after results demonstrated superior
efficacy over imatinib in achieving higher and faster molec-
ular responses. In the current open label phase II study,
Gianantonio Rosti and colleagues of the University of
Bologna (Italy) undertook to establish how long the bene-
fits of nilotinib lasted.

Between June 2007 and February 2008, 73 patients with
newly diagnosed Ph+CML were treated with 400 mg nilo-
tinib BID as frontline therapy. The median age of patients,
enrolled from 18 Italian centres, was 51 years.  

Results show that the complete cytogenetic response
rate (CCgR) was 78% at 3 months, and 96% at 6, 12 and
18 months, and that within 12 months the cumulative
CCgR  rate was 100%, indicating that all patients achieved
CCgR at least once.  The major molecular response (MMR)
rate was 52% at 3 months, 66% at 6 months, 85% at 1
year, 81 % at 18 months and 82% at 2 years, with a cumu-
lative MMR rate of 96%.  None of the patients who
achieved a MMR progressed to accelerated phase or blast
crisis. Furthermore, after 3 years, only 1 patient who devel-
oped the treatment resistant T315I mutation progressed to
accelerated or blast phase.  

Adverse events were mostly grade 1 or 2, and were man-
ageable with appropriate dose adaptations

“Results from this study not only show that nilotinib
quickly induces high rates of response, but that responses
are durable and stable beyond 3 years, translating into
optimal outcomes for newly diagnosed patients,” said
Rosti.

Janet Fricker,
Medical Journalist.
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Ihave gone on about dissemination and metastasis
formation as the scourge of cancer in previous editorials; if
only all cancers were contained or containable, cancer

would no longer be a major killer. My early days in research
were devoted to studying cell movement when new
techniques of imaging were becoming available, (interference,
phase-contrast, and electron microscopy). Interestingly some
of the work reported in those days did not come directly from
what these techniques had to offer, but from the finding that
the invasiveness of tumour cells often correlated with the
onset of an immune reaction, which can quickly change their
behaviour. The severity of a host-tumour reaction depends on
the degree of immunogenicity has been provoked during
malignant transformation. In Oncology News, Richmond
Prehn [1] continues to emphasize how the immune response elicited by
a tumour can significantly affect its subsequent behavior. A subtle
response can promote tumour growth rather than restrain it.
Exacerbation the response can make matters worse, which can be
shown in animal models when heterologous or xenografted tumours are
implanted. At one time, experimental tumours were being injected with
BCG to stimulate a massive local immune and inflammatory reaction in
the hope that the reaction would be strong enough to wipe out
simultaneously the tumours. The outcome was usually pretty messy,
not one worth pursuing as a therapeutic approach. Strong response to a
tumour can lead to hemorraghic breakdown, massive ulceration,
followed by widespread systemic disturbances, often septicemia, and
early death. Immunological approaches to treating cancers in this way
were soon abandoned; modern approaches by comparison are based on
subtle targeting of modified antibodies to relatively tumour-specific
markers.
Lymphocyte infiltration occurs in an immune response against a

tumour. Lengthy investigations were undertaken with tumour
infiltration lymphocytes (TILs) “instructed” to react to autochthonous
tumour cells by growing them out in culture before returning them to
the patient in massive amounts by Rosenberg and his colleagues [2], a
book that only admits to the calamitous failure of yet another
therapeutic approach.
An immune response, however small, will change the nature of the

affected tissues, in this case the cancer and its stroma, and this leads to
many other changes, one being neovascularization. Endothelial cells
will inwards grow towards the more hypoxic regions of the tumour,
thereby providing fragile blood vessels across its actively growing
regions. New lymphatics will drain the area, which lays itself open to
tumour cell migration into the systemic circulatory systems. Noteworthy
are the changes involving many cytokines and other factors acting in the
area that result in the diapedesis of lymphocytes. They take advantage
of various matrix metalloproteinases (MMPs) being released that loosen
up connective tissue and basement membranes. Their infiltration is a
natural process of directional cell movement; these small cells can pass
through minute gaps in local endothelial cells. In my early studies, I
found tumour cells were capable of migrating through extraordinarily
small gaps in a similar manner, a process that could be mimicked using
coated filters of very small pore size. As tumour cells are commonly
characterized by much looser adhesion to one another, the conditions
are just right to promote a “reverse diapedesis.” But some tumour types
seldom metastasize while others (melanoma cells) seem to have high

potential to disseminate. Experimental tumour cell lines can
have weak and high metastasizing sub-strains. In general,
we might expect that as a human tumour grows,
heterogeneity will increase along with the probability of
subsets of cells having a higher potential for metastasis.
Differences in gene expression of metastatic versus non-
metastatic clones from the same tumour need much more
investigation in this regard.
The next problem relates to the seeding of disseminated

tumour cells at distant sites. In this regard, more work needs
to be done on why different types of tumour cells chose
quite disparate tissues for resettlement. Two papers in this
issue include revolve around these consideration, those by
Piccirillo and Watts [3] and Aboukhatwa [4], the former

arguing that there may be at least two different origins of GBMS cells and
these stem-like cells can spawn not only more progenitor cells but more
differentiated sisters cells possessing the potential to disseminate; to
quote “Glioblastomas are highly invasive lesions and by the time of
diagnosis, glioblastoma cells have already migrated great distances from
the primary tumour.” It has also been proposed that these highly
migratory cells are, in fact, GBSCs, which will be just the type of cell that
will get a reseeded tumour cell or nidus growing fast in the new site [3].
The question as to whether they are then accessible to immune cells
remains open. If they are, then genetic, mutational, and proteomic
profiling of these GBSCs will hopefully provide therapeutic targets
unique to this small subpopulation. We all pin our hopes in such
strategies being practical and effective. Much the same case for breast
cancer dissemination is argued in the second paper [4], with the author
acknowledging the fact that “millions of pounds and hours of investment
into pre-clinical research and the development of a broad range of MMP
inhibitors” have not done much to address the problem of restraining
metastatic spread. She also draws attention to the fact that “the cancer
cell needs to travel undetected by immune cells, through the blood-
stream until it arrests at a site of metastasis”. Is their initial escape
mechanism now working in reverse [4] or are the processes involved
quite dissimilar? While it may be too early to give an answer to this
question, it clear that a cocktail of protease inhibitors has not proved
effective in reducing metastasis in breast cancer. MMP9 alone or with
other MMPs per se may not be the main culprits in metastasis formation.
But the author draws attention to the possibility that protease action has
not been adequately considered in relation to glycosylated forms of
proteins. By using β-nacetylglycosaminidase (β-NAG) inhibitors [5]
along with protease inhibitors, it is possible that some ground can be
gained in reducing the reseeding of metastasizing tumour cells. One can
only wait to see if some of the encouraging in vitro data can be translated
into an effective anti-metastatic strategy in vivo.
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Amajor cause of patient mortality after breast
cancer is the development of secondary,
disseminated cancers, metastases. The

contribution of extracellular proteolysis to the
process of tumour invasion and metastasis has been
recognised for more than 20 years [1]. Proteolysis is
a process in which enzymes degrade proteins into
peptides and amino acids by cleavage of peptide
bonds. This results in the production of smaller
disconnected substances - analogous to the reduction
of a wall to simple rubble. This is of particular
relevance when we consider that metastasis is the
process of cancer cell movement around the body
despite the presence of multiple protein based,
physiological barriers [2,3].

There are a diverse range of proteases which are
produced in eukaryotic cells. Amongst these the
matrix metalloproteinases (MMPs) have been the
subject of considerable interest. The MMPs are a
related (and homologous) family of approximately
twenty zinc containing proteolytic enzymes. MMPs
were first identified using in vitro and in vivo models
of cancer, during the 1970s. At this time they were
shown to be involved in the degradation of the
fibrous basement membranes and supportive
extracellular matrix (ECM) protein components
surrounding cancer cells [4,5]. Experiments
identified MMP activation cascades and cell surface
proteins were shown to be key initiators of MMP
activity [6]. Evidence from a number of laboratories
showed that MMPs play a key role in mediating
cancer cell degradation of the ECM, enabling space
to be created to allow cancer cell migration and
movement. This knowledge led to millions of pounds
and hours of investment into pre-clinical research
and the development of a broad range of MMP
inhibitors [7,8,9]. The general consensus was that if
methods for the inhibition of pericellular proteolysis
could be developed, these would have application in
preventing an essential step in the metastatic
cascade. There are many events which are required
for successful development of metastases and cancer
cell invasion is a key part of the process. Invasion
requires the cancer cell, or group of cancer cells, to
break through the basement membrane material
from the bulk of the primary tumour [10,11]. 

In conjunction with reduced levels of adhesion
molecules, such as cadherins that normally serve to
keep cells in situ, cancer cells secrete MMPs through
invasive protrusions called invadopodias. These
reconstruct the ECM, allowing the cancer cells to
forge a pathway through the ECM in the first step  of
cancer progression proper. Predicting if, or when,
cancer cells will invade into the surrounding tissue is
a pertinent problem of particular relevance to
patients with in situ carcinoma such as that
associated with the breast (DCIS or LCIS).

Once the cancer cell (or bolus of cancer cells) has

separated from the primary tumour, it must gain
access to either the lymphatics or the blood-stream;
this is achieved through the secretion of enzymes
such as MMP-9 which have been shown to degrade
the endothelial cell membranes [12]. The cancer cell
needs to travel undetected by immune cells, through
the blood-stream until it arrests at a site of
metastasis. Here it will attach to the endothelial cell
wall, or gap in the endothelial cell wall, typically in
a capillary in the organ of metastasis. Once this
process has been achieved, again, secreted MMP-9
mediates cancer cell movement, this time out of the
vessel and into the secondary site, by degradation of
the surrounding tissues [13].

Clinical trials
Early studies supported the hypothesis that
metastasis formation could be delayed by treatment
of cancer cells with protease inhibitors [14].
Subsequent clinical trials, however, failed to
demonstrate a significant reduction in metastasis
formation [15]. 

The first generation MMP inhibitors were designed
to mimic natural MMP substrates. These include
compounds with a peptide-like backbone and a
hydroxamate moiety (for example Batimastat) which
served to inhibit MMPs via hydrogen bonding and
through interactions with zinc in the active site.  The
relatively poor solubility and bioavailability proved
an obstacle to efficacy of these compounds and they
were not continued beyond 1998. Second-generation
compounds including non-peptide, hydroxamate
substances were found to induce musculoskeletal
pain and inflammation in long term use and this led
to a discontinuation of these inhibitor compunds in
clinical trials [16]. 

Given the lack of results in terms of the inhibitors
prolonging survival, reducing time to progression, or
reducing tumour burden, scientific attention turned
away from protease biology and inhibition of matrix
degradation as a means of preventing tumour
metastasis [17]. Instead the focus was on other areas
of scientific endeavour, including protease
expression pattern profiling – which is being
researched as a potential diagnostic and prognostic
biomarker opportunity [18].

Glycosidase enzymes and metastasis
Glycobiology is the biology of complex carbohydrates
attached to proteins or lipids.  Such carbohydrates are
associated with the majority of proteins
(glycoproteins) in the human body, including those of
the ECM.  It has been demonstrated that the process
of carbohydrate attachment to these proteins occurs
either while (co-translationally) or after (post
translationally) they are created before they are
secreted from their founding cell [20]. During the last
decade there have been substantial advancements in
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our understanding of the intracellular
mechanisms responsible for protein
glycosylation. Specifically we are able to
identify different forms of glycosylation,
including N-linked and O-linked types [21]. 

Cells also produce and secrete proteins
with huge functional variability, some of
which become components of the ECM.
Proteins such as collagen, laminin and
fibronectin are flanked by sugars which
mask the protein backbone and arguably
might affect the function of proteolytic
enzymes. Sugar degrading glycosidase
enzymes may first need to trim back the
carbohydrate residues to make proteins
available for proteolysis [19] - thereby
mediating metastatic cancer cell movement
and invasion.

Future cancer therapies
The possible role of secreted exoglycosidases
has previously been overshadowed by
research into intracellular endoglycosidases

[22]. Research using an ovarian cancer cell
line showed that secreted glycosidase (β-N-
acteylglucosaminidase, β-NAG) [23] was
implicated in the degradation of the ECM. In
addition, simple sugar analogues, applied to
the space surrounding the ovarian cancer
cells, resulted in a reduction in ECM
degradation. Recent research using β-NAG
inhibitors systematically investigated the
effect of enzyme function in an in vitro
model of breast cancer invasion [24]. β-NAG
was elevated in breast cancer cells with a
metastatic phenotype and was linked to
abnormalities in the secretory pathway,
particularly the location of intracellular
lysosomes, which correlated with increased
enzyme secretion.

Combined protease and glycosidase
inhibition reduced cancer cell migration
through MatrigelTM matrix (a model of the
ECM) [25,26]. 

The presence of carbohydrate polymers as
well as glycoproteins within the ECM,

coupled with evidence of glycosidase
involvement in ECM degradation suggests
that further research into simultaneous
protease and glycosidase inhibition is a
worthwhile endeavour. Improvements in our
understanding of the role of enzymes in
cancer cell migration through the ECM, may
reignite the idea of preventing matrix
degradation in order to reduce metastatic
potential.

Conclusion
MMP inhibitors trialled in the 1980’s were
generally disappointing, failing to
significantly inhibit metastasis. Subsequently
the role of protease inhibition is beginning to
be considered in conjunction with
carbohydrate degrading glycosidase enzymes.
The results so far are encouraging and reflect
the complex physiology of the cancer cell –
ECM milieu.  When cells were treated with a
cocktail of protease inhibitors along with the
β-NAG inhibitor molecule, a reduction of up

Figure 1: Schematic diagram of pro MMP-9 (dark blue).  The enzyme contains an N terminal
pro domain and a Zinc (Zn) containing active, catalytic domain. The three fibronectin
repeats (FnII) bind collagen. The C terminal end of the protein contains a hemopexin domain
and is linked to the catalytic site via the hinge. Proteoglycan core protein has been shown to
bind to the C terminal end of MMP-9 via disulphide bridges.

Figure 2: The main steps in the metastatic
cascade. The genesis of circulating tumour
cells (CTC) occurs at the primary site and is
modulated by a multitude of factors including
the interaction between the reactive stroma
and the primary tumour. Shedding, survival
and dissemination of CTC to distant organs is
regulated by various factors including prote-
olytic enzymes and the genetic determinants
of the tumour cell. Colonisation and growth
in target organs depends on angiogenic fac-
tors of the host and CTC.
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to 70% cell migration through MatrigelTM was
recorded [20]. This research represents a
potential novel treatment pathway,
highlighting the functional role of both
glycosidases and proteases in cancer
metastasis and the concept offers the
tantalising possibility for future high efficacy
anti-metastasis combination therapies. n
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This multi-author text is a welcome addition to the
small but expanding library of books devoted to
neuro-oncology.   Following an opening chapter

devoted to the biology and pathophysiology of nervous
system metastases, the focus is essentially clinical, with
successive chapters devoted to presentations of
intracranial, spinal cord, leptomeningeal, cranial nerve,
and brachial and lumbosacral plexus tumours and
metastases.  Chapters on what may be called complica-
tions – cerebrovascular disease, metabolic and nutri-
tional dysfunction, infections, and paraneoplasia – are
followed by accounts of the effects of tumours by
organ system; complications of tumours in childhood;
effects of radiotherapy, chemotherapy, and immunotherapy; and
the volume finishes off with information devoted to psychiatric
aspects (including an account of delirium, its causes and treat-
ment), pain, psychosocial aspects (including an account of neu-
rocognitive problems) and supportive care.

Neurologists often consider tumour or metastasis in the differential
diagnosis of neurological symptoms and signs, so the clinical gems or
nuggets which may increase the index of suspicion are particularly
welcome.  Some examples which I came across include: the fact that
signs often outnumber symptoms in leptomeningeal metastasis (55),
which is the converse of the situation in virtually every other neuro-
logical consultation; nuchal rigidity is rare in neoplastic as opposed to

bacterial meningitis (57); tumour-related facial paralysis
has a slower onset than idiopathic Bell’s palsy (83);
Horner’s syndrome is a potential marker for brachial plex-
opathy from metastasis rather than from radiation (97);
and phantom pain is more prevalent after tumour-relat-
ed amputation than traumatic amputation (507).   

Production values are generally high throughout the
book, and only a few niggling complaints arise. My incip-
ient presbyopia caused me to wish that some of the neu-
roimaging reproductions were a bit larger.  At one point
(276), Hodgkin’s disease is unfortunately transmuted
into Huntington’s disease, altogether a different beast.  I
was surprised to find no account of NMDA-receptor

encephalitis in the paraneoplasia chapter, or in the subsection on
paraneoplastic syndromes in the genitourinary cancer chapter. 

Comparisons may be odious, but I think it is inevitable that, since
there are many shared areas of interest, this book will be compared
with DeAngelis and Poser’s book on the Neurologic Complications
of Cancer (reviewed Oncology News 2009;4(1):15).  My personal,
subjective, preference would be for the latter, but purchasers of the
current volume will not find themselves short-changed.  n

Reviewed by Dr Andrew J Larner, 
Walton Centre for Neurology and Neurosurgery, 

Liverpool, UK.

Book Review
Neurological complications of systemic cancer and antineoplastic therapy  
Editors: Newton HB, Malkin MG. Published by: Informa Healthcare. ISBN: 9780849391910. Price: £150.00.
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Cancers are composed of heterogeneous cell
populations ranging from highly proliferative
immature cells to more differentiated cells of

various cell lineages. Recent advances in stem cell
research have demonstrated the existence of cancer
stem cells in non-solid and solid tumours, such as
those of the brain: glioblastoma multiforme (GBM),
medulloblastoma (MDB) and ependymoma (EPM).
These cells are defined as ‘cancer stem cells’,
because they show some similarities with their
normal counterpart in the corresponding organs, i.e.
they are undifferentiated, self-sustaining transformed
cells. In particular, glioblastoma-stem like cells
(GBSCs) self-renew under clonal conditions, and
differentiate into neuron- and glia-like cells, with
aberrant, mixed neuronal/astroglial phenotypes.
Following injection into immuno-deficient mice,
these GBSCs are able to form secondary tumours that
closely resemble the human pathology and retain
their tumorigenic potential, even across serial
transplantation. Many groups are working on
identification of markers and molecular mechanisms
that underpin the tumorigenic potential of these
cells, particularly with the aim of defining new
therapeutic approaches for the treatment of
malignant brain tumours. 

Keywords: central nervous system, cancer
stem cells, glioblastoma multiforme,
tumorigenicity  

Introduction
Cancers are thought to derive from a single mutated
cell that initiates malignant transformation. Cell
division facilitates the transformation process
because the cell progeny progressively accumulate

additional mutations which lead to the development
of a full neoplastic phenotype [1]. Somatic stem cells
are undifferentiated cells which persist through
adulthood and are endowed with self-renewal ability,
long-term replication potential and multi-lineage
differentiation. Although their properties are tightly
controlled, it has been proposed that, when altered,
the mechanisms of stem cell maintenance can
contribute to tumorigenesis. In fact, many pathways
that are associated with cancer, such as the Bmi-1,
Notch, Hh and Wnt pathways, are also implicated in
stem cell development [2-5]. In leukaemia and
multiple myeloma, it was found that a small subset
of cancer cells was capable of long-term proliferation
and tumour-founding ability and this population was
defined as cancer stem cells [6]. It is important to
emphasise that the adoption of this term does not
imply cancer stem cells directly derive from the
transformation of normal stem cells but, rather,
underlines a situation in which the cancer cell has
acquired stem-like properties.  In particular, it has yet
to be convincingly demonstrated whether cancer
stem cells are normal stem cells that have undergone
transformation or differentiated cells that have
become de-differentiated and stem-like [3,4]. This
latter hypothesis has recently been supported for
brain tumours by a study showing that inactivation
of specific tumour suppressors p53, Nf1 and Pten in
neural stem/progenitor cells is both necessary and
sufficient to induce astrocytoma formation in a
somatic tumour suppressor mouse model [7]. 

Brain cancer stem cells
Starting from the initial findings in leukaemia and
multiple myeloma, the cancer stem cell hypothesis
has been extended to several solid tumours (breast,
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Brain Tumours and Stem Cells:
Similarities and Challenges

Figure 1. a. GBSCs grow as neurospheres in neural stem cell medium. b. Immunofluorescent detection of the neurodevelopmental antigen
Nestin (red) was used to characterise GBSCs. Ki67 (green) was used to detect proliferating cells.
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brain, prostate, ovary, colon, skin, lung)
(reviewed in Piccirillo, 2007[8]). In
particular, for brain neoplasia, the most
convincing and frequent results come from
studies on GBMs [9-12] (Figure 1). When
implanted intracranially, GBSCs form highly
invasive tumours that are histologically
identical to GBMs [12,13] (Figure 2). GBSCs
have subsequently been shown to resemble
more closely glioblastomas, genotypically
and phenotypically, than do traditionally
cultured GBM cell lines and were also found
to be very similar to normal neural stem cells
(NSCs) [13]. There are, however, essential
differences between these cell types: the
gene expression profile of GBSCs does not
match the pattern of NSCs [14], their
propagation rate in vitro and in vivo is
higher, they show a partial mitogen
independence [15] and their tumorigenicity
does not correlate with expression of specific
NSC markers [16]. 

Brain cancer stem cells as therapeutic
targets
Glioblastomas are highly invasive, malignant
lesions and by the time of diagnosis
glioblastoma cells have already migrated
great distances from the primary tumour; it
has also been proposed that these highly
migratory cells are, in fact, GBSCs [17].
Surgical resection, while effective in

removing the primary lesion, cannot remove
all of the micro-deposits seeded by the
migrating glioblastoma cells. Genetic,
mutational, and proteomic profiling of these
glioblastoma stem cells will provide
therapeutic targets unique to this small
subpopulation. Very recently, it has been
shown that more than one GBSC type resides
in human GBM [18]. Notably, this represents
an unprecedented model by which it will be
possible to investigate, by differential
screening assays, the mutations that
underpin malignancy. Furthermore, since
these cells derive from the same surgical
sample, this will be feasible while avoiding
the issue of the “background noise” usually
determined in these kind of studies by the
use of cells derived from different patients,
ages and sites and by tumour heterogeneity.

GBSCs have been shown to exhibit
increased chemoresistance [19,20] and
radioresistance [21], thus indicating that a
more targeted, multi-pronged approach is
needed. To that end, gene expression
profiling and proteomic analysis will be
instrumental in identifying targets unique to
GBSCs that can then be used to screen
various libraries of therapeutic molecules.
Recently it has been shown that treatment of
GBSCs with cyclopamine, a blocking agent
of the Hh pathway, and the bone
morphogenetic protein BMP4, which

induces the Smad signaling cascade and thus
causes terminal differentiation, results in the
inhibition of the tumorigenicity in vivo
[22,23]. More inhibitors need to be identified
in order to maximise the dream of
identifying chemotherapeutic agents with
few side effects for the patient, while
counteracting tumour progression and
recurrence.

Conclusions
The discovery that brain tumours, in
particular GBM, contain cancer stem cells
presents us with new opportunities to
develop innovative therapeutic approaches.
Unfortunately, to date, the identity of the
normal cells that acquire the first genetic
‘hits’ that lead to tumour initiation has
remained elusive. For this reason, the term
‘cancer stem cell’ is a term defining a cancer
cell that has the ability to self-renew,
dividing to give rise to another malignant
stem cell and a cell that gives rise to the
phenotypically diverse tumour cell
population.

It is certainly reasonable to argue that
tumours of the same family may also share
common features at the level of cancer stem
cell populations. This could facilitate
diagnosis and the development of novel
generic therapeutic strategies. However, in
many cases cancer stem cells from different

The challenge will be to identify ways of rapidly identifying and interrogating the stem cell
population to uncover specific targets and screen libraries of small molecular therapeutic
agents and collate this data into a tailor-made treatment plan for each patient

Figure 2. Hematoxylin and eosin staining, anti-GFAP/-vimentin and anti-Ki67-/mMAP2 immuno-histochemistry (brown/purple colour, respectively for
each immuno-histochemistry) on the primary surgery specimen and on GBSC-derived tumours in mice brain  show comparable morphology, GFAP
immunoreactivity, mitotic index and nuclear atypia in the two samples. Adapted from Piccirillo S.G.M. et al., 2009.
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patients bear distinctive
molecular genetic characteristics.
This suggests that the
development of more specific,
individualised approaches to
patients may be a necessary
prerequisite to successfully
treating this disease [18]. The
challenge will be to identify ways
of rapidly identifying and
interrogating this cell population
to uncover specific targets and
screen libraries of small
molecular therapeutic agents and
collate this data into a tailor-
made treatment plan for each
patient. A parallel challenge will
be to pinpoint the differences
between cancer stem cells and
normal stem cells to avoid
indiscriminate injury on non-
pathological tissues, such as is
imposed by current therapies.  n
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Lung cancer is the second most common form of
cancer and the commonest cause of cancer
death in the UK, with Non-Small Cell Lung

Cancer accounting for ~80% of cases.  
Current optimal management of peripheral stage I

and II NSCLC is surgical resection with a lobectomy
and nodal sampling/dissection,  giving 5-year
survivals of 60-80% and 30-50%, respectively.
Unfortunately, in an ageing population, many
patients with apparently surgically operable lung
cancer have multiple co-morbidities, making them
medically inoperable. It is sometimes thought that
these early stage tumours are of an indolent nature
and therefore no intervention is required in the face
of multiple, apparently life-limiting, co-morbidities.
Whilst no randomised trial is available to assess the
appropriateness of this approach, observational
studies of McGarry et al. [1] suggest that the median
survival for this group is ~14 months, with the
majority of patients dying of their lung cancer
despite the presence of multiple co-morbidities.
Previously the treatment of choice for the inoperable
group of patients was 3D conformal radiotherapy.
Radiotherapy improves survival compared to taking
no active treatment [2]. In the UK, the dose used in
radical radiotherapy varies depending on the
institution and the availability of continuous
hyperfractionated accelerated radiotherapy (CHART).
However,  in those treated with radical intent, 5-year
survival of 15-45% and 10-30% for stage I and II
disease, respectively, can be expected. 

It is clear that more effective methods of treatment
are required. Martel et al. [3] showed that a dose-
response relationship in NSCLC, with 84.5Gy in two
Gray fractions being required to get 50% probability
of tumour control at three years. Therefore, higher
doses are required; doses in excess of 90Gy have
been given in North America, using conventional
doses per fraction (1.8-2Gy). These  long regimes are
often inconvenient for a frail patient population and
can have significant side effects.

Stereotactic body radiotherapy (SBRT) for
inoperable lung cancer is not new. The technique
originated from the Karolinska Institute in Sweden,
with the first clinical paper being published in 1995
[4]. There is now a wealth of literature on lung SBRT,
though much of the published data is from
institutional series and phase I/II trials.

SBRT for lung cancer is now possible in many
more centres due to implementation of recent
advances in radiotherapy planning and image-guided
radiotherapy. It is based on the technique established
in cranial radiosurgery where many more
conformally shaped radiotherapy beams are used.
This enables a very high ‘radioablative’ dose to be
delivered to the tumour with a rapid fall-off of dose
outside the target volume. 

However, in contrast to cranial tumours, the thorax
is a dynamic structure and the tumour moves with
respiration. Therefore the use of 4DCT (4th
dimension = time) for radiotherapy planning
improves the accuracy of tumour outlining, and
enables precise quantification of tumour motion. It
also identifies patients where the tumour motion is
significant (>1cm) and where respiratory
management methods can be considered to reduce
motion. These methods include; 
1. Abdominal compression, e.g.using a stereotactic

body-frame (Elekta Inc, Crawley, UK).
2. Respiratory gating with the aim of treating the

tumour in a predetermined portion of the
breathing cycle. 

3. Tumour tracking, as used with the Cyberknife
(Accuray Inc, Sunnyvale CA, USA) can also be
used to deal with tumour motion due to
breathing.

4. Breath holding techniques, e.g. Active Breathing
Control (ABC) system (Elekta Inc, Crawley UK).

Once the target has been defined, a highly conformal
plan (Figure 1) can be devised using  combinations
of many radiotherapy beams (typically ≥ 7 beams) all
focusing on the target, or with arc therapy, e.g.

Dr Katie Spencer1

John Lilley2

Kevin Franks1

1Department of Clinical
Oncology and 
2Department of Medical
Physics, St James’s Institute
of Oncology, Leeds
Teaching Hospital.

Correspondence:
Dr Kevin N Franks,
Consultant in Clinical
Oncology,
St James’s Institute of
Oncology,
The Leeds Teaching
Hospital NHS Trust,
Beckett Street,
Leeds, UK.
E: kevin.franks@
leedsth.nhs.uk

Disclosures:
The Department of Medical
Physics and Engineering at
Leeds Teaching Hospitals Trust
has a research collaboration
with Elekta CMS Software
(Maryland Heights, MO) and
Elekta Inc (Crawley, UK).

Leeds is a member of the UK
SBRT Consortium, a multi-dis-
ciplinary group that meets
three times per year. If you or
your centre are interested in
joining please contact Dr
Matthew Hatton (mailto:
Matthew.Hatton@sth.nhs.uk)
for details of future meetings.

Stereotactic Body Radiotherapy for Medically
Inoperable Peripheral Stage I Lung Cancer

Figure 1: 7 Field Coplanar SBRT Plan for right middle lobe tumour with the 80% treatment dose conforming to the planned
target volume and a rapid fall off of dose outside the target.

        



14 Volume 6 Issue 1 • March/April 2011

VMAT (Elekta Inc. Crawley UK), RapidArc
(Varian Inc, Palo Alto, CA. USA) or
TomoTherapy (Madison, WI, USA). 

The evidence for SBRT is strong, though
it comes mainly from retrospective
institutional series or phase I/II studies.
The results from SBRT are impressive;
provided a high biological dose (BED
>100Gy) is given, local control rates of
>85-90% are achieved at 3-5 years [5].
We summarise three key trials below:
1. In Indiana University, investigators

performed an initial phase I dose-
escalation study from 24Gy in three
fractions up to a maximum tolerated
dose of 72Gy in three fractions [6].
This was followed by a phase II study
of 60Gy in three fractions (T1 tumours)
or 66Gy in three fractions (T2 tumours)
[7]. The phase I study found no local
failures above 54Gy, leading to a larger
phase II study treating stage I disease
with 60Gy in three fractions and stage
II disease with 66Gy in three fractions.
A subsequent publication illustrated
the importance of the tumour position
within the bronchial tree in terms of
serious toxicity; >40% of those with
disease close to the proximal bronchial
tree (Figure 2) suffered grade 3-5
toxicity compared with <20% of
patients treated for more peripheral
lesions at two years [8].   

2. From the VU University Hospital in
Amsterdam, a large (~200 patients)
study was reported [9] in which a
variable dose schedule (60Gy in three,
five or seven fractions) was used
depending upon tumour position, with
97% local control and median survival
of 34 months (64% alive at two years). 

3. The RTOG 0236 (Radiation Therapy
Oncology Group) studied the effects of
54Gy in three fractions. This large
multi-institutional trial recruited 59
patients in North America all of whom
had histological conformation of
NSCLC and were deemed inoperable
by an experienced thoracic surgeon.
Trial entry, treatment planning and
quality assurance were all to very strict
criteria with independent quality
assurance performed at each centre
and each radiotherapy plan. The
results were impressive, with 98% of
patients having local control at 36
months with only two regional failures
beyond ten years post-treatment. The
distant recurrence rate was 20% (11%
within one year), giving a disease-free
survival of 48% at three years and a
median survival of 48.1 months. There
were no treatment related deaths;
however, 17% of patients suffered
grade three toxicity or greater, three
patients having grade three skin/rib
toxicity [10].  

These and other studies have shown that
SBRT is well tolerated irrespective of co-

morbidities and provides excellent rates of
local control with moderate levels of toxicity.

A UK SBRT Lung Consortium was set up
in January 2006 with the aim of  bringing
SBRT into routine practise nationally. It is a
multidisciplinary group that includes >20
radiotherapy centres. These all collaborated

to produce and approve the first national
guidelines in May 2009. These guidelines
provide the basic framework for the patient
selection (Table 1), dose fractionation
regimes  and quality assurance required to
set up SBRT in a radiotherapy centre. 

The first UK patient was treated in Leeds

• MDT confirmed diagnosis of NSCLC based on positive histology, positive PET scan
or growth on serial CT scans.

• Clinical stage: T1 N0 M0, T2 (<5cm) N0 M0, T3 (<5cm) N0 M0. Radiologically
enlarged nodal disease should not preclude treatment if confirmed histologically
negative at mediastinoscopy/endoscopic bronchial or oesophageal ultra-sound
guided biopsy.

• Medically inoperable through medical co-morbidity, technically inoperability or
patient decision after surgical review.

• WHO performance status 0-3.

• Peripheral lesions outside a 2cm radius of main airways and proximal bronchial tree
(defined as 2cm from the bifurcation of the second order bronchus).

Table 1 Eligibility criteria for treatment by UK SBRT consortium guidelines:

Figure 2: Zone of
Proximal Bronchial Tree
as per RTOG 023610

Figure 3: Online Cone Beam CT matching with Elekta Synergy. The CBCT tumour is matched to the ITV (red) and
PTV (yellow) to ensure an accurate match with a tolerance of <3mm. The position of critical organs at risk (eg
spinal cord) can also be checked.
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in May 2009, and there are four other
NHS centres in the UK offering SBRT,
Clatterbridge Cancer Centre, Guys’
and St Thomas’ London, James Cook
Middlesborough and the Royal
Marsden Hospital, with many other
hospitals now setting up their SBRT
service.

In Leeds, we started planning for
lung SBRT in October 2007 and, after
moving the radiotherapy service to a
new centre at St James’s Institute of
Oncology, began planning for a
clinical SBRT service in Spring 2008. A
multi-disciplinary team consisting of
clinicians, medical physicists and
radiographers was formed to identify
the key components to implement this
new technique. We use 4DCT for
treatment planning, seven to nine
radiotherapy beams and Cone Beam
CT (Synergy, Elekta Inc, Crawley, UK)
to localise the tumour on the
treatment bed to an accuracy of
<3mm (Figure 3). In addition, we also
use 4D Cone Beam CT (an enhanced
method for checking tumour motion
during treatment for those that move
significantly) to improve the accuracy
of the treatment.

Since May 2009 >90 patients have
been treated in Leeds with SBRT and
>140 patients have been treated in
the UK. Although it is very early to

draw conclusions, SBRT given here in
Leeds has been very well tolerated by
patients and there have been no local
recurrences to date. 

Given the success of SBRT, we are
now setting up the SOS (Surgery or
SBRT) trial for patients that are at a
higher risk from surgery to see if SBRT
could be an alternative  to resection.

Conclusion
We are convinced that SBRT is a huge
step forward in the treatment of lung
cancer. For medically inoperable
patients with tumours ≤5cm located
in the periphery of the lung, SBRT
increases the chance of local control
to >90%. This is achieved with
fewer visits to hospital for the
patients, and similar or less side
effects than conventionally
fractionated radio-therapy. As a
result, lung SBRT is now included as
a treatment option for medically
inoperable stage 1 peripheral NSCLC
in the new NICE lung cancer
guidelines and National Radiotherapy
Implementation Group  (NRIG)
report. In the future, SBRT may be
given safely to more central cancers
and hopefully the SOS trial will
determine whether it offers an
alternative to surgery for patients at
higher operative risk. n
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In 2008, the International Agency for Research on
Cancer (IARC) estimated that there were more
than 12 million new cancer cases diagnosed

worldwide, and it is expected that 27 million new
cases will be diagnosed in 2030 [1]. In 2007, cancer
caused about 7.6 million deaths globally, which is
~13% of all human deaths [2].

Global pharmaceutical research and development
expenditure is estimated to exceed $90 billion (€68
billion) annually world¬wide [3].  Developing new
drugs is a lengthy and costly process. In the recent
report of Adams and Brantner [4], they estimated
the total development cost per new chemical entity
to be €803 million (based on 2005 year value). 

The annual direct medical costs for cancer care in
Europe have been estimated at $99 billion (€72
billion) by Wilking and Jönsson in 2007 [5]. The
direct cost of cancer is estimated by calculating
share of health expenditure for cancer. Direct costs
of cancer per capita are presented with purchasing
power parity (PPP) adjustment in Figure 1. The
indirect costs are generally estimated to be more
than the direct costs [6]; see Figure 2.

Disability adjusted life-years lost (DALYs)
Apart from the human suffering related to cancer,
there is also an economic burden in terms of costs
of treatment and loss of production when people are
unable to work. The patients and their relatives also
face an economic burden due to reduced income
and costs related to formal and informal care, as
well as adjustments to disability. The most common
measure of the cancer burden is DALYs. This is a
measure combining the burden of mortality and
disability, which has been developed by the World
Health Organisation (WHO) and the World Bank.
One DALY represents one lost year of ‘healthy’ life
and the burden of disease as a measurement of the
gap between actual health status and an ideal
situation where everyone lives into old age free of
disease and disability [5]. Table 1 illustrates the loss
of DALYs to cancer in different countries.

Use of cancer drugs
There are major variations in the use of oncology
drugs. We present herein data for some European
countries. France has the highest use, followed by
Spain. Germany, Italy and Sweden have similar
levels of use and the UK has by far the lowest use.
This should be put in relation to the incidence and
mortality in cancer (see previous chapter); the
cancer incidence in Spain is ~30% lower than in
the other countries in such a comparison 

The role of health economics in market access
for new oncology drugs
Decision makers in the healthcare sector need to
balance a short-term need to keep within a limited
budget with the economic benefits in the long-term
of introducing and using new technologies.

The leading European countries in using health
economic evidence as a basis for reimbursing new

drugs are the UK and Scandinavia. There is no
parallel in the US to the European tendency to use
health economic evidence for national guidance or
control, and even if private health plans in the US
make use of cost-effectiveness analysis, the
decision-makers are still accountable to their
members, which is not the case with a centralised
decision-making system. 

For countries with formal decision processes, the
reimbursement decisions mostly include a
negotiation on or setting of a fixed price. In the UK,
the Pharmaceutical Price Regulation Scheme (PPRS)
of the Department of Health controls company
profits and can ask for price cuts and paybacks from
companies.

In certain European countries (including Belgium,
Finland, the Netherlands, Norway, and Sweden),
there is a formalised decision-making process where
economic evaluation and the issue of cost-
effectiveness influence national reimbursement
decisions, and the reimbursement decision process
includes a discussion of the price and often the
expected sales. In other countries, cost-effectiveness
evidence is not a formalised part of reimbursement
decisions [5]. 

Hospital budgets and patient access to drugs
Hospital budgets are more rigid than the budgets of
ambulatory care, and it is necessary to plan several
years in advance in order to make budgetary space
for new treatment alternatives for inpatient care.
Therefore, the ability of patients to access cancer
drugs is highly dependent on the allocation of
appropriate and adequate funding, and on the
availability of financial resources within the
healthcare systems. 

Another issue for hospital budgets is the
persistence of what has been called ‘budget silos’,
which prevents the shift of money from one budget
to another (at least, in the short term) [7]. The
introduction of a new drug could increase hospital
costs, but could also produce additional benefits to
patients, as well as result in savings in ambulatory
care, hospitalisation cost, and savings in social
insurance payments. 

In many countries, cancer drugs used in hospitals
are immediately available once the marketing
authorisation is granted. It should also be noted that
the measure of patient delay, the formal
reimbursement process for cancer drugs, is not
applicable to all countries. 

The role of health technology assessments
Health technology assessments (HTA) in Europe are
increasing in importance and the public agencies
responsible for HTA have been established in most
countries. The use of HTAs varies greatly within
Europe. In the Central and Eastern European
countries, there is no tradition in the use of HTA and
requirements of economic evidence in the formal
reimbursement and pricing decisions. However, in
recent years most of these countries have
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established national HTA agencies.   
Europe plays a major role in the

production of HTA reports and economic
evaluations. In particular, the UK is the
leader in terms of the number of HTA
reports produced, and of being the country
for which a majority of economic evaluation
studies are undertaken. This reflects the
leading role the UK has taken in developing
health economics in Europe and, in
particular, the methodology of economic
evaluation. In other European countries,
HTA activity is at differing stages of
development. Countries such as the
Netherlands, Norway, and Sweden also
have well established groups and economic
evaluations have a certain influence on
prescription patterns and treatment
guidelines, although the groups differ in
their sphere of activity, methods used, and
relationship with government [8]. In
particular in the UK, economic evaluations
have played a very important role in the
work by NICE, the All Wales Medicines
Strategy Group and the Scottish Medicines
Consortium. In France, Italy and Spain,
health-economic evidence has a relatively
low significance for decision-making in
medical care in general, although in France,
like Germany, economic evidence is seen as
important in taking decisions on expensive
innovative drugs. It is expected that the
influence of health economic data will
increase in these countries [8].  

Another potential issue to consider with
the quality-adjusted life years (QALYs) is the
threshold value used to determine whether a
drug is cost-effective. Different countries may
use different QALY values, which are either
published or recognised unofficially. For
example, the Netherlands has an unofficial
threshold cost per QALY gained of €18,000,
while NICE’s threshold cost is acknowledged
to be £20,000-£30,000 per gained QALY. In
the US, $50,000/QALY gained is a figure that
has been widely quoted as a cost-
effectiveness ratio [9]. A different approach
in setting cost-effectiveness thresholds
proposed by the World Health Organisation
[10] is that interventions costing less than
three times GDP per capita for each DALY
saved would be considered cost-effective.

Since HTA is based on a common pool of
scientific studies, there are possible
advantages of collaboration over national
borders, at least in the collection and
assessment of available scientific
information. It can be expected that
different countries may draw different
conclusions from the results. However, it is
a safe prediction that there will be more

international cooperation in this field in the
future. 

Discussion
Although oncology drugs account for a
minor part, 10-20%, of the total healthcare
expenditures for cancer and represent 3-7%
of total drug costs, they are an easily
identified target for cost-containment

Table 1. WHO estimated total DALYs per country for 2004

Country All Causes Cancer share of Stomach share Colorectal share Lung share of Breast share Prostate share
DALY’s lost of all cancers of all cancers all cancers of all cancers of all cancers

Japan 12,997 18.5% 14.5% 14.2% 15.5% 6.5% 2.1%

US 41,372 12.3% 2.1% 10.7% 24.5% 12.0% 4.4%

France 7,434 18.2% 3.2% 11.1% 19.9% 10.7% 4.3%

Germany 10,358 16.9% 5.1% 13.1% 19.2% 11.3% 4.3%

Italy 6,575 18.3% 6.2% 11.4% 19.8% 10.2% 3.2%

Spain 4,858 16.7% 5.7% 13.2% 20.3% 8.6% 4.0%

Sweden 1,033 14.6% 3.8% 12.4% 15.2% 9.8% 7.7%

UK 7,718 15.6% 3.6% 11.5% 19.6% 12.2% 5.2%

Source: WHO Global burden of disease 2009.

Figure 1: Direct costs of cancer per capita PPP in 2006.

Figure 2: Direct and indirect costs for cancer in France and Sweden in 2004.
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policies. Scarce resources and limited
budgets are two of the most important
hinderers to the use and uptake of new cost-
effective drugs. It is therefore important to
consider how healthcare systems and
especially hospital budgets should be
organised, to accommodate the introduction
of new cancer drug therapies. 

Increasingly stretched healthcare budgets
are faced with growing needs and demands

of the population, leading to increasing use
of cancer drugs. New drugs also bring
higher costs than older drugs. The increased
costs of cancer drugs creates a need for
better clinical and economic evaluations for
decision makers who are required to
balance patients’ needs within a limited
budget. At the same time there is a need to
balance short-term budget constrains and
long-term savings from using cost-effective

treatment methods. Cancer patients are
dependent on reimbursement and publicly
funded healthcare that function well in
allocating appropriate budgetary resources
to existing and new drug therapies. n

Figure 3: Sale of oncology drugs (Euros/100 000 inhabitants) in France, Germany, Italy, Spain, Sweden and the UK
in 2009. Sales are subdivided according to first year of any global approval being before year 2000; between 2000-
2004 and 2005 or later.
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Cancer of unknown primary (CUP) has
fascinated and frustrated oncologists for
decades. Since the earliest reports, and

particularly the tantalising possibility of major
benefits from treatment in a minority of patients [1],
attempts to characterise CUP and improve outcomes
have slowly developed. Progress has been hampered,
however, by a lack of concerted large-scale
approaches to therapeutic studies, and fundamentally
by the lack of agreed definitions and biological
understanding of the clinical problem. Furthermore,
the continued ‘orphan’ status of CUP has denied this
sizeable group of patients with poor prognosis access
to modern services, e.g. multi-disciplinary team
(MDT) management and clinical nurse specialist
support, adding to the disadvantages they and their
carers suffer.

This pessimistic overview of the plight of CUP
patients may seem surprising, coming so soon after
an important milestone - the publication in mid-2010
of the NICE guideline on management of metastatic
malignant disease of unknown primary origin [2].
However, an understanding of the limitations of the
NICE guideline development process, and recognition
of the barriers to implementation of the resulting
output, both give cause for concern. Nevertheless,
appreciation of these limitations can act as a call to
arms for those wishing to achieve meaningful
progress in 2011 and beyond.

The heterogeneous, ill-defined, and poorly
researched nature of CUP means that evidence-
based statements about clinical management
developed during the NICE appraisal process must
necessarily be limited in their force of expression
and impact. A greater strength of the recent
guideline is its explicit recommendations about
service configuration for newly diagnosed CUP
patients, but major uncertainties, particularly about
epidemiology and funding, have inevitably acted as
a brake on the introduction of desired, and
manifestly necessary, services.

This article therefore asks the question "where do
we go now in improving care for CUP patients?” In
view of the recent guideline, and the current clinical,
scientific and financial climate, practical
recommendations will be made, which can be
translated into useful and rapid progress, avoiding the
otherwise glacial pace of change that will result if the
momentum initially provided by NICE is lost.

Defining CUP
One major problem for those considering how to
develop and deliver services for CUP is that the
condition has previously been poorly defined. A
fundamental difference between CUP and other well-
characterised malignancies is that a diagnosis of CUP
means different things at different times to different
people.

A new operational definition (Table 1) was devised
for the NICE guideline that takes account of the
continuum of diagnosis in CUP, which ranges from
the patient who presents with obvious metastatic
malignancy without an immediately identifiable
origin (but who may very well be found to harbour
an obvious primary after basic investigation) and the

‘hard-core’, ‘classic’ or ‘true’ CUP patient. Uniform
application of these definitions is a basic requirement
if services for CUP patients are to be rationally
devised.

Measuring CUP
The lack of a generally agreed definition of CUP has
limited the ability to obtain accurate data about
incidence and outcomes for this group of patients.
Regrettably, this has often led to their complete
omission from commonly used and official statistics,
such as those published by Cancer Research UK [3],
the Office for National Statistics [4], and NCIN [5].
Using the best available data, based on codes to
which CUP patients are commonly allocated (Table
2), it is reasonable to claim that there are 11,000
deaths annually in England and Wales caused by
cancer without an identified primary site [6]. This
exceeds the number of patients who die from breast
cancer each year [7].

Richard Osborne,
MD, FRCP,
Consultant in Medical
Oncology, 
Dorset Cancer Centre
Lead Clinician, 
NICE CUP Guideline
Development Group.

Correspondence:
Dr Richard Osborne,
Dorset Cancer Centre,
Poole Hospital,
Longfleet Road,
Poole, Dorset
BH15 2JB.
Email: rjo2004@
btinternet.com

Cancer of Unknown Primary 2011 
– Where Do We Go Now?

• Malignancy of undefined primary origin
(MUO).

– Metastatic malignancy identified on the
basis of a limited number of tests, prior to
comprehensive investigation.

• Provisional carcinoma of unknown primary
(pCUP).

– Metastatic epithelial or neuro-endocrine
malignancy identified on the basis of
histology / cytology, with no primary
detected despite an initial screen of
investigations, prior to specialist review and
possible further specialised investigations.

• Confirmed carcinoma of unknown primary
(cCUP).

– Metastatic epithelial or neuro-endocrine
malignancy identified on the basis of
definitive histology, with no primary
detected despite a selected screen of
investigations, specialist review, and
completion of further appropriate
specialised tests.

Table 1: New Nice definitions

• C77 Secondary and unspecified malignant 
neoplasm of lymph nodes.

• C78 Secondary malignant neoplasm, 
respiratory and digestive systems.

• C79 Secondary malignant neoplasm of 
other sites.

• C80 Malignant neoplasm without 
specification of site.
Includes cancer, carcinoma, 
carcinomatosis, generalised cancer or 
malignancy, malignancy, multiple 
cancer, malignant cachexia and
primary site unknown.

Table 2: ICD-10 Codes applied to CUP

        



It is possible to compile and present
meaningful epidemiological data about CUP.
The Australian Institute of Health and
Welfare has published comprehensive data,
filling the gaps seen in UK reports [8]. CUP is
in the top 10 incidence list of cancers for both
men and women, and is the 5th most
common cause of cancer mortality,
accounting for 6% of all cancer deaths. An
increasing incidence is forecast.

Steps to resolve this deficiency in the UK
were proposed in the NICE guideline.
Adequate data collection, through a refined
coding system modified on the basis of new
definitions, is a high priority, and work is in
progress with NCIN to improve the current
situation. The establishment of network site-
specific groups for CUP will ensure better
quality epidemiological data.

It is important to recognise that the
incidence of MUO is vastly greater than the
incidence of confirmed CUP, and it is
expected that developments in provision of
acute oncology services, mandated by
explicit cancer measures, will ensure high
quality data about this entity is obtained,
allowing meaningful service planning to
meet the needs of this large and currently
disenfranchised group.

Initial management of MUO
Having recognised the shortcomings in
current care for those presenting with MUO,
a holistic approach to delivering a high
quality service for this neglected group can
be proposed, based on – and in some areas
improving on – existing practices for site-
specific cancers.

The requirements for optimal initial
management of MUO are:
• Rapid identification
• Rapid assessment by an expert team
• Rapid, appropriate, expert-led

investigation, with multi-disciplinary
review

• Concurrent holistic support
Existing services for newly-diagnosed
cancer patients provide excellent care when
the organ of origin of a tumour is known.
Rapid initial assessment in the relevant
clinic, protocol-led investigation, specialist
nurse support, and multi-disciplinary
management are well organised in modern
oncology practice. Problems arise, however,
when patients present with metastatic
malignancy without an identified primary
site. Although many cases fortuitously enter
the appropriate diagnostic portal at the first
referral (for instance, patients with anaemia
who are referred to gastroenterology and are
subsequently found to have gastric or bowel
cancer), there are many instances in which
either the ‘suspected cancer’ referral sends a
patient to an inappropriate team, or a
diagnosis of cancer is not initially
considered.

Four new measures can improve this
inefficient and distressing situation.

First, revision of existing guidelines for the
referral of suspected cancer [9] to cover MUO
cases is urgently required. Plans for such a
review are in progress [10].

Second, introduction of ‘CUP Teams’
(Table 3) will permit rapid access to
necessary expertise and support at the
earliest point in the diagnostic pathway, both
speeding the process and, equally
importantly, avoiding inappropriate, overly
extensive, and wasteful investigation when
ultimately no benefit will accrue.

Some steps towards earlier oncology
involvement in MUO have already been
taken as part of national acute oncology
initiatives arising from the NCAG report [12].
Publication of the final peer review measures
is imminent, but full implementation based
on appointment of new staff will be
challenging in the current financial climate.

The third component of a better approach to
initial management of MUO / CUP is to
develop new ways of decision making. Having
established a system for early identification
and rapid assessment, it is desirable to harness
the best components of MDT working without
the disadvantages, such as delays caused by
the standard weekly meeting cycle and the
inefficiency arising from requiring all members
of a team to be present when individuals only
contribute for a short period. A solution

suitable for MUO management is to conduct
“oligo-disciplinary” discussions, more
frequently, only involving relevant specialists
for the minimum time necessary, using new
technology. Online meeting solutions provide
highly efficient communications and decision
making [13], and this approach is already
being applied where logistic difficulties, such
as excessive travel, make conventional MDT
meetings impractical. A dynamic virtual oligo-
disciplinary team is being developed at Dorset
Cancer Centre to specifically meet the
recommendations in the NICE guideline for the
real-time management of MUO/CUP patients.
Uniquely, this approach is designed to access
the opinions of multiple specialists in medical
oncology to overcome the drawback of limited
discussion inherent in conventional trust- or
network-based MDT meetings, when usually
only a single participant has relevant expertise
in the area under review. A similar system for
managing care for all patients with advanced
or recurrent site-specific cancer (who are rarely
re-discussed in MDT meetings) would be a
logical future development.

Finally, initial care of the newly presenting
MUO patient must be improved by the
provision of adequate information and
support at the earliest opportunity, in an
expert manner. Patients without a site-specific
diagnosis face the usual distress associated
with metastatic cancer, but are additionally
traumatised by the uncertainty associated
with the “unknown primary” label, and the
lack of specialist care. Early involvement of a
key worker, ongoing explanation of the
diagnostic process, specific tailored
information, and access to relevant support
agencies [14, 15], will all contribute to
improved quality of care and of life.

Full implementation of these
organisational measures will contribute
significantly to changing outcomes in Cancer
of Unknown Primary. An overview of this
strategy is shown in Figure 1.

The NICE CUP Guideline recommends
that every hospital with a cancer centre
or unit should establish a CUP team,
and ensure that patients have access to
the team when MUO is diagnosed. The
team should consist of an oncologist, a
palliative care physician and a CUP
specialist nurse or key worker as a
minimum. One member of the CUP
team should be designated as Lead
Clinician, with responsibilities that
include ensuring effective multi-
disciplinary working and provision of
adequate support for the broad
functions of the team [11].

Table 3: The CUP Team

Figure 1
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New diagnostic strategies for MUO/CUP
Several expert groups have defined the optimal nature and extent of
standard investigations needed when investigating metastatic malignancy
of undefined origin [2, 16, 17]. The role of two new approaches, PET
scanning and gene-expression based profiling (GEBP – see Figure 2) was
examined by NICE in 2010. The absence of high quality data
demonstrating major advantages in terms of efficacy or cost-effectiveness
from these recently introduced approaches led to recommendations that
routine use was unsupportable. Anecdotal evidence does, however,
suggest that the additional information gained, combined with the
outcomes from conventional tests, aids decision making.

Future studies to investigate the impact of either PET or GEBP on
survival in CUP are unlikely to achieve positive results. The likelihood
of uncovering large numbers of highly treatable conditions is low.
When the prognosis for metastatic carcinoma is uniformly poor, as a
result of the limited efficacy of available treatment, minor refinements
in diagnosis (for instance discriminating between pancreatic cancer
and lung cancer) will also fail to make a meaningful impact on

survival, and hence the added expense of sophisticated extra
investigations is unlikely to translate into a cost effectiveness benefit.

Altering the diagnostic strategy, by performing a relatively expensive
but highly informative test at initial presentation, may result in
measurable benefits in terms of shortening the overall process along
with consequent cost saving. In the current era, when CUP patients
endure up to 19 separate investigations without any useful outcome in
the majority [20], it is likely that there are avoidable costs in standard
practice. Investigations on such new strategies based on GEBP are
under consideration.

Treatment of CUP in 2011 and beyond
Regrettably, the number of cases of confirmed CUP that fall into the
category of ‘extragonadal germ cell tumour’, and are hence potentially
curable, is vanishingly small. The majority simply behave like
relatively chemo-resistant metastatic epithelial tumours that have a
poor prognosis. Evidence for unique biology that both underlies the
presentation without an obvious source and also offers specific
therapeutic options is currently very limited [21]. Undoubtedly,
patients with CUP will benefit from better characterisation of their
tumours, allowing ‘personalised’ therapy with newer agents, in the
same way as is proposed for those with other common cancers [22]. 

Research into all aspects of CUP has long been a neglected area, and
the shortcomings are highlighted when expenditure is compared with
the size of the clinical problem [23] (Figure 3).  Important new studies,
such as CUP-ONE [24], which aims to correlate clinical outcomes with
molecular parameters will serve to both improve outcomes for patients
and increase the profile of this neglected syndrome.

n the short term however, the greatest benefit for CUP patients will
derive from ensuring they begin to receive standard high quality
cancer care, delivered by experts, supported by the panoply of services
and support already available to those with site-specific disease. In this
regard, the 2010 NICE guidance and the related Peer Review Cancer
Measures offer a robust and invaluable template for better treatment
in 2011 and beyond. n
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Figure 2 – Gene expression-based profiling
Based on the principle that different tumour types have characteristic RNA profiles,
various techniques (c-DNA microarrays, oligonucleotide microarrays, quantitative RT-
PCR, and Serial Analysis of Gene Expression) have been used to perform gene expres-
sion-based profiling (GEBP) in CUP. The output from such investigations is a report
comparing the CUP sample with a known tumour panel, and a statement of the like-
ly homology (putative organ of origin). GEBP shows high accuracy when tested with
blinded samples from known tissues.

The benefit of GEBP in guiding specific investigations or defining treatment has not
been proven in formal studies comparing it with standard approaches, but anecdotal
evidence supports its use to complement existing decision making processes.

Figure 3 - Research expenditure by disease type
Direct funding to tumour site-specific cancer research projects in Australia 2003-5
compared with the top 20 tumours by overall mortality (23). Despite the large disease
burden of CUP, research funding is negligible.
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News update
Latest developments on products and services from the industry. To have your news included contact Patricia McDonnell on
patricia@oncologynews.biz or Tel/Fax:+44 (0)288 289 7023.

South African patients treated with RapidArc®

A 66-year-old prostate cancer patient has
become the first person in Africa to be
treated using RapidArc® technology from
Varian Medical Systems. The man received his
treatment at the Netcare Unitas Hospital in
Centurion, the largest private hospital in sub-
Saharan Africa. 

The advanced RapidArc system, which has
been introduced clinically on the hospital’s
Varian Clinac® iX medical linear accelerator,
delivers precise image-guided IMRT up to
four times faster than conventional IMRT. The
RapidArc IMRT beam quickly delivers the
dose while continuously rotating around the
patient. 

“The first treatment went very smoothly
and was completed in just two and a half
minutes,” said Stanley Makgere, medical
physicist in charge, adding that just two arcs
were needed during treatment delivery. “Our
team has experience in many treatment
methods and we feel this is the best way to

treat cancer patients with radiation because
it is fast, precise and easy to use.” 

For further information contact: 
Neil Madle, Varian Medical Systems 
T: +44 (0)7786 526068 
E: neil.madle@varian.com

New cancer drugs and treatment strategies improve
cancer outcomes but put additional strain on
already stretched chemotherapy services. Despite the
pressures, dedicated NHS staff are successfully
redesigning chemotherapy care pathways to
improve the quality of patient care.

The UK Chemotherapy Partnership encourages
front line staff to share their experience of service
redesign. The new website www.ukchemotherapy
partnership.org.uk invites NHS staff to contribute
examples of best practice in their area, compiling a
library of experience that might help others with
their own service redesign. 
• Shared care models: expert nurses and

pharmacists reviewing patients receiving
treatment

• Closer to home: New outreach services in
District General Hospitals, Community Clinics,
and in the patient’s home

• Acute oncology: dealing with emergency
situations

• Oral chemotherapy: opportunities to
streamline services for patients and staff
If you are involved in change that aims to

improve the quality and safety of chemotherapy
services, in line with the recommendations of
the National Chemotherapy Advisory Group (and
HDL29 in Scotland), please log on to the website
to contribute or to be inspired.  

For further information contact Carolyn
Maynard E: carolyn.maynard@nhs.net or visit 
W: www.ukchemotherapypartnership.org.uk

Sharing chemotherapy expertise

From left to right: Hector Leboea, Colbert Ditsepu,
Sonwabile Ngcezu and Stanley Makgere.

The UK Chemotherapy Partnership Executive
Committee:  Dermot Ball, John McPhelim,
Carolyn Maynard, Roger James, Elaine Lennan.

Action on Bladder Cancer (ABC) is the only
UK Charity purely focused on improving the
lives of people with bladder cancer. ABC is
working with healthcare professionals,
patients, their carers and the general public
to help improve the treatment and
prevention of bladder cancer.

Mr Colin Bunce, Consultant Urologist,
Barnet, and Chair of Action on Bladder
Cancer says “Greater attention is urgently
needed. We are asking healthcare
professionals, the public and providers to
become involved by working together with
ABC to help improve the standard of care for
people with bladder cancer.”

All professionals and public with an
interest in bladder cancer can register their
interest in ABC via the website

(www.actiononbladdercancer.org). As the
network of ABC supporters grows, so too will
the ability to share experiences and learn
from colleagues around the country. 

For further information or to register with
ABC visit www.actiononbladdercancer.org or 
E: abc@rightangleuk.com 

Get involved with Action on Bladder Cancer

First European patients
treated with Nucletron’s
brachytherapy solution

Nucletron and Medisch Spectrum Twente
(MST), the Netherlands announce the
successful treatment of thirty patients with the
advanced solution for brachytherapy,
combining Oncentra Brachy for treatment
planning and Flexitron for treatment delivery.
Patients benefit from the latest innovations in
brachytherapy, providing personalised and
extremely precise treatments.

With over 25 years experience in treating
cancer with brachytherapy, MST decided to
move from 2D to 3D planning, thus investing in
the next-generation solution for brachytherapy.
The main criteria for the switch were the ability
of 3D planning with CT and MR-images to
identify, accurately, the target volume and
organs at risk, and to improve treatment
planning for each patient. Other factors
included the strong desire to use the interstitial
technique for treating gynaecological cancers,
as well as future connectivity with External
Beam treating planning.

For further information visit:
www.nucletron.com 
E: helen.hanratty@uk.nucletron.com 
T: + 44 (0)7764 831828.
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Russells Hall Hospital, part of The
Dudley Group of Hospitals NHS
Foundation Trust, has ordered a
MAGNETOM® Verio 3T MRI from
Siemens Healthcare. The system will
provide faster and improved quality
imaging, plus enhance patient
comfort.  It will be used for
orthopaedics, neuroimaging,
oncology, arterial systems, whole
body scans and other screening
procedures such as a whole leg or
arm in a single run. 

The MAGNETOM Verio features a
70cm wide bore that improves
patient comfort and reduces scanning
anxiety.  It accommodates a range of patients
such as those with pain and mobility issues.
With less anxiety-related movement, sharper
images can be captured minimising the need
for re-scans. 

The system has been ordered by the Trust
as part of a Managed Equipment Service
(MES) partnership with Summit Healthcare
and Siemens Healthcare.  Siemens has a 40-

year multi-vendor contract for the
maintenance of all medical equipment and
the supply and ongoing replacement of
solutions including the MAGNETOM Verio.
Under an additional 15-year contract,
Siemens is providing IT services, including an
electronic patient record system and network
infrastructure.

For further information visit: 
W: www.siemens.co.uk/healthcare

Russells Hall Hospital to expand its MRI capabilities Varian enables clinical
data reporting to 
support NHS goals

Varian Medical Systems has completed two
initiatives aimed at streamlining the input of
clinical data in the UKs NHS. The company’s
ARIA® for MedOncology information system
is now compatible with the National Cancer
Intelligences Network (NCIN)/National
Chemotherapy Advisory Group (NCAG) draft
dataset and the Chemotherapy Planning
Online Resource Tool (C-PORT).

NCIN draft dataset – The new draft NCIN
dataset will aid in providing all stakeholders
with the information to measure patient
outcomes in real time, plan for future
facilities and adjust funding based on
accurate and timely data. To ensure
compatibility with this draft dataset, Varian
received support from two customer
facilities acting as pilot sites (Thames Valley
and Lancashire Cancer Network), along with
advice and support from the National
Cancer Action Team (NCAT) and NCIN.

C-PORT – Developed for the NHS by
Concentra, the C-PORT system is an on-line
tool which applies advanced modelling
techniques to tackle chemotherapy capacity
planning. It will enable all NHS hospitals to
produce a ‘model’ of an entire cancer
centre. By inputting all these resources,
administrators can calculate the financial
and efficiency implications of changes in
staffing or equipment. 

For further information contact: 
Neil Madle, Varian Medical Systems 
T: +44 (0)7786 526068 
E: neil.madle@varian.com 

Nikon launches next generation confocal microscope
Nikon Instruments has launched the
next generation Confocal Laser Point
Scanning Microscope for entry and
mid-level confocal imaging.
Building on Nikon’s superior optical
technology, the new modular C2
confocal laser microscope provides
increased accuracy and speed. The
C2 incorporates the latest version
3.2 release of NIS-Elements C
software, providing one, easy-to-use
and versatile imaging software platform for
complete control with unrivalled imaging
options – whether it be confocal or widefield.

Offering excellent hardware and software
stability, coupled with first class optics, the
C2 confocal laser microscope has three
dedicated PMTs for multi-channel imaging.
The flexible, modular design offers an easy
upgrade to the dedicated 32 channel PMT
array for spectral detection.  The new system
can capture and unmix data acquired at any
channel resolution across the entire detector

bandwidth, while an increased number of
optically ideal pinholes (from four to six) and
electronics improvements increase scanning
accuracy and speed; up to a maximum 24fps
(512x32) and 4 fps (512x512, bidirectional)
have been achieved.   An optional four laser
module is also available.

For further information contact: 
Nikon Instruments Europe 
T: +44 (0)208 2471718  
E:  info@nikoninstruments.eu   
W: www.nikoninstruments.eu/C2 

brainstrust launches the Brain Tumour Hub
brainstrust have launched a pioneering
charitable initiative, the Brain Tumour Hub, to
coincide with Brain Tumour Awareness Month
in the UK. The Brain Tumour Hub is the only
authoritative online database of brain tumour
patient support services available nationally. It
has been developed with patient input and
with the support of leading neuro healthcare
professionals.

brainstrust director, Helen Bulbeck, said: “A
common theme that has emerged from our
daily interactions with brain tumour patients,
their carers and healthcare professionals is
that patients often feel uncertain as to
whether they have ‘turned every stone’ in

their search for the best support. We also
know that there is currently no dedicated tool
that offers a national picture of what’s
available to brain tumour patients. .

“Our aim with the Brain Tumour Hub is to
help patients and carers ‘turn every stone’
quickly and easily in their search for the best
brain tumour support and advice. It is easy to
navigate with a simple postcode search
facility and translates into an offline tool with
options to download and print out results.
Users can also filter results to create their own
personalised support services contact list.”

For further information visit:
www.braintumourhub.org.uk
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Cancer patients in Bangladesh, a country of
160 million people served by just 11 modern
radiotherapy linear accelerators, now have
access to advanced radiotherapy technology
from Varian Medical Systems. Treatments
using fast and efficient RapidArc® technology
with respiratory gating have started on a new
Clinac® iX medical linear accelerator at the
new United Hospital Comprehensive Cancer
Care Centre in the capital, Dhaka.  

“As well as offering great precision and
excellent dose distribution, RapidArc enables
us to deliver the dose more quickly,” says Dr
Ayan Basu, head of radiation oncology. “This
is a country with long waiting lists for
treatment, so RapidArc will help us to treat
many patients with advanced radiotherapy
techniques. We are delighted to be the first
hospital in the country to provide RapidArc
for the benefit of our patients.”

Doctors at United Hospital have begun

delivering RapidArc on prostate and
head/neck cancer patients. The advanced
RapidArc system delivers precise image-
guided IMRT up to four times faster than
conventional IMRT. The RapidArc IMRT beam
quickly delivers the dose while continuously
rotating around the patient. 

For further information contact: 
Neil Madle, Varian Medical Systems 
T: +44 7786 526068 
E: neil.madle@varian.com 

Patients in Bangladesh gain access to advanced
radiotherapy treatments from Varian 

UK’S first Novalis TX™
radiosurgery system
launched

Novalis Tx Radiosurgery is now available to
UK patients at the brand new Clatterbridge
Cancer Centre, Liverpool, showing the
continued investment of the NHS in
improving cancer care in England, ensuring
patients have access to high precision
radiation therapy. 

Novalis Tx enables doctors to treat
patients with tumours virtually anywhere in
the body accurately and painlessly in a
single session. Its combination of image-
guidance, motion management systems
and one of the highest dose rates enables
Novalis Tx to destroy cancerous cells whilst
protecting surrounding healthy tissue.
Treatment is also made more patient-
friendly through the use of frameless
radiosurgery.

Dr Brian Haylock, Consultant Oncologist
and Clinical Director for Radiotherapy at
Clatterbridge Centre for Oncology,
comments:  “Unlike some other highly
specialised radiation treatment machines,
the Novalis Tx can treat many different types
of cancer in different parts of the body
allowing us to treat more patients with a
single device. This coupled with the speed
with which we can treat – in some cases in
as little as 15 minutes – means the
equipment will be available for the benefit
of more patients here in the UK.”

For further information contact: 
Rob Jones T: 01903 821550 
E: rjones@pegasuspr.co.uk 

Nottingham University Hospital is first UK user of
Elekta’s Electronic Medical Record Workspace for IGRT
Delivering Image Guided Radiation Therapy
(IGRT) effectively and safely involves careful
coordination of sophisticated systems, such as
the therapy machine, its imaging subsystems
and the electronic medical record (EMR) used to
schedule and record patient treatments.
Clinicians at Nottingham University Hospital are
piloting their new IGRT program with
SYNERGISTIQ™, Elekta’s workflow management
system for Elekta Synergy® linear accelerators.
Nottingham’s Radiotherapy Services Manager,
Russell Hart, reports that SYNERGISTIQ is
streamlining IGRT by orchestrating MOSAIQ®
EMR and Elekta Synergy activities from a single
workstation. 

“SYNERGISTIQ allows the operator to
perform all IGRT functions at one workstation.
That includes basic treatment, imaging, image
analysis and interacting with MOSAIQ and the
cone beam CT. Not only does that increase
efficiency, but it also contributes to safety,
because radiographers are not distracted by
multiple systems. The integration of MOSAIQ in
the workflow helps the radiographer associate
each patient record with the right IGRT
treatment and image data.”

For further information contact: Patrick
Greally, Elekta Limited T: +44 (1293) 654 462

E: Patrick.Greally@elekta.com W:
www.elekta.com/SYNERGISTIQ.

New fast turnaround gene test for hereditary
breast cancer 
NewGene‚ a molecular diagnostic company
jointly owned by Newcastle Hospitals NHS
Foundation Trust and Newcastle University‚
has developed an advanced gene sequencing
process to successfully identify all mutations
in the coding regions of two genes
associated with inherited breast cancer –
BRCA1 and BRCA2. In the first application of
its type‚ NewGene is successfully using the
Roche 454 GS-FLX platform for complete
sequencing of all BRCA genes.

The breakthrough enables high volume
testing of gene sequences to be undertaken.
As a result the test service can be provided at
around half the cost of current NHS breast
cancer hereditary testing and has a results
turnaround time of as low as four weeks. 

The development of this new test opens
the way for NHS Trusts to significantly
improve the speed and quality of their service

whilst halving the cost per test at the same
time. The new hereditary breast cancer test is
the first of a planned series of new molecular
diagnostic tests that are due to be introduced
by NewGene.

For further information visit: 
W: www.newgene.org.uk or 
E: info@newgene.org.uk
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Siemens Healthcare will be showcasing its
ARTISTE™ Solution at the UK Radiation
Oncology (UKRO) Conference, 11–13th April,
on the Upper Level, Stand 1 at Manchester
University.  

The ARTISTE offers an impressive array of
cutting edge technologies enabling all of the
necessary information to manage complex
radiation therapy protocols to be easily gained
without compromising patient safety and
comfort. A key feature of the linear accelerator
is the 160 MLC™ Multileaf Collimator that
offers high resolution, accurate field shaping
and better conformity to actual tumour shape.
This ensures that the therapeutic dose is
delivered precisely to the target area and that
the healthy tissue is spared. 

With its open design and large patient
clearance, the ARTISTE also provides
enhanced patient comfort and improved
safety. Its stable and precise 550 TxT
Treatment Table assures accurate patient
positioning and is even suitable for bariatric
patients up to 550 lbs.  

“The ARTISTE Solution is a scalable
solution that not only provides fast and
precise radiation therapy treatment for
Oncology departments today, but has a clear
upgrade path allowing for changes in clinical
scope and future treatment advances,” said
Lawrence Foulsham, Molecular Imaging
Product Manager at Siemens Healthcare. 

For further information visit: 
W: www.siemens.co.uk/healthcare

Siemens Healthcare at UK Radiation Oncology
Conference  

The ARTISTE™ Solution linear accelerator from
Siemens Healthcare will be showcased at UKRO. 

Isopropanol alcohol increases cytostatic 
protection on Berner Gloves
Disinfecting Berner latex gloves with
isopropyl alcohol spray before use,
significantly increases the
breakthrough time for carmustine, the
most aggressive cytotoxic preparation
used in pharmaceutical preparations.

After spraying, tests confirm that the
breakthrough time for isopropanol is
30 minutes, however the breakthrough
for carmustine is delayed by 100%
from 60 to 120 minutes. 

It should be noted that tests are only
available for carmustine and other
substances should be tested separately.

By lightly spraying the gloves for a

few seconds before use with
isopropanol alcohol will effectively
increase your protection for cytotoxic
handling.

Berner neoprene gloves for latex free
areas have even longer breakthrough
times for cytotoxics and offer 90
minutes for carmustine without
alcohol. These gloves are available
aseptically presented in pairs in packs
of 50. Full breakthrough data is
available on request.

For more information and 
FREE SAMPLES, please call 
0800 0328 428.

The first on-line ovarian cancer checker to
help GPs and their patients get a speedier
diagnosis of the disease is being launched
this March by the support charity Ovacome. 

The widget, developed by HealthUnlocked,
allows women with signs of ovarian cancer,
which are often vague and non-specific, to
be able to accurately record their severity and
persistence.

It can be accessed on Ovacome, NHS
Choices, Netmums and Macmillan websites
and will prompt the user to record their
symptoms every day, which it will score by
significance.

Often the symptoms of ovarian cancer –
bloating, eating less and abdominal pain –
are misdiagnosed as irritable bowel
syndrome or menopausal problems. This
means that 57% of women have to wait for

three months or more after their first visit to
the GP to be given a CA125 diagnostic blood
test or a scan, with a staggering 16% waiting
a year or longer, found Ovacome research.

For further information visit:
www.ovacome.org.uk

On-line ovarian cancer checker 

A leading Swiss cancer clinic has begun
delivering advanced radiotherapy treatments
using the TrueBeam™ system from Varian
Medical Systems. More than 40 patients have
been treated with fast, precise radiotherapy and
radiosurgery since clinical treatments began. 

“Treatments with TrueBeam are very quick
and delivered with great precision,” says
Professor Daniel Aebersold, director of radiation
oncology at Inselspital, “and studies have
shown that increased dose delivery rates can
potentially lead to higher cure rates, although
this will need to be further validated through
longer-term clinical trials.” 

“At first we are using TrueBeam mainly for
patients with large tumours, such as you often
find with cervical cancer, anal cancer and
advanced head and neck cancer.”  adds
Professor Aebersold.  

Designed to advance the treatment of most
types of cancer, the TrueBeam platform for
image-guided radiotherapy and radiosurgery
has been introduced by Varian Medical Systems
as the first fully-integrated radiotherapy system
designed from the ground up to treat a moving
target with speed and precision. Since its
introduction more than 170 orders have been
placed for TrueBeam systems globally. 

For further information contact: 
Neil Madle, Varian Medical Systems 
T: +44 (0)7786 526068 
E: neil.madle@varian.com

Inselspital in Bern
begins treatments using
Varian’s TrueBeamTM
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1. 1st Best Abstract Award: ‘Umberto Veronesi’ Award
Short- and Long-term mortality differs in patients treated for colon vs. rectal cancer.
Bjorn Steinar Nedreboe1 2, Kjetil Soreide1 2, Jan Terje Kvaloy3, Morten Tandberg Eriksen4, Jon Arne Soreide1 2, Hartwig Kurner1 2

1Dept Of Surgery, Stavanger University Hospital, Stavanger, Norway 
2Dept. Of Surgical Sciences, University Of Bergen, Bergen, Norway
3Dept. Of Natural Sciences And Mathematics, University Of Stavanger, Stavanger, Norway 
4Dept. Of Surgery, Oslo University Hospital, Ullevel, Oslo, Norway

2. 2nd Best Abstract Award
Detection of circulating tumor cells in hepatocellular carcinoma using an asialoglycoprotein
receptor-based magnetic cell separation strategy.
Zheng Feng Yin, Wen Xu, Lei Chen, Lu Chao, Jing Li, Xiao Feng Zhang, Hai Hua Qian, Xiao Yan Kang, Yu Zhang, Jian Liao, Le
Hua Shi, Ye Fa Yang, Meng Chao Wu
Eastern Hepatobiliary Surgery Hospital, Second Military Medical University, Shanghai, PR China

3. 3rd Best Abstract Award
Outcome of 1400 patients with high grade soft tissue sarcomas.
Coonoor Chandrasekar1, Robert Grimer2, Simon Carter2, Seggy Abudu2, 
Roger Tillman2, Lee Jays2

1Royal Liverpool And Broadgreen University Hospital, UK
2Royal Orthopaedic Hospital, Birmingham, UK

Awards & Appointments

Excellence in Oncology 2010 Conference Awards

Excellence in Oncology 2010 Conference offered special awards promoting scientific merit and
originality to a limited number of abstracts, 15 in total. The three best abstracts received the

“Excellence in Oncology-Best Abstract Award” in the form of financial support of €2.000 (‘Umberto
Veronesi’ Award), €1.500 and €1.000 respectively. The presenting authors of the next 12 best
abstracts have been awarded with a complimentary registration for the Excellence in Oncology 2012
(http://www.excellence-in-oncology.org/) conference, which will take place in Istanbul, Turkey on
February 23rd to 25th, 2012.

9th Annual BTOG Conference 2010 Poster Prizes

First Prizes

61 Reducing emergency admissions to hospital through the 
introduction of an acute lung cancer clinic
L Hodgson1, S Doffman1, J Messenger1, L Mason2

1Respiratory Medicine, Brighton & Sussex University Hospitals NHS Trust,
Brighton, UK
2Palliative Care, Brighton & Sussex University Hospitals NHS Trust, Brighton, UK

35 The first 12 months of UK diagnostic services for EGFR gene
mutations in NSCLC patients
R Butler1, C Clark2, Z Deans3, M Durkie4, D Gonzalez5, P Taniere6, A Wallace7

1All Wales Regional Genetics Laboratory, Cardiff, UK
2North of Scotland Regional Genetics Service, Aberdeen, UK
3UK NEQAS for Molecular Genetics, Institute of Human Genetics, Newcastle upon Tyne, UK
4North Trent Genetics Service, Sheffield, UK
5Institute of Cancer Research, Royal Marsden Hospital, London, UK
6University of Birmingham, Birmingham, UK
7Regional Genetics Service, Manchester, UK

56 Expression of PTEN in malignant pleural mesothelioma
V Agarwal1, KL Beaumont1, A Campbell2, MJ Lind3, L Cawkwell1
1Cancer Biology and Proteomics Group, Hull York Medical School, Hull, UK
2 Histopathology Department, Hull Royal Infirmary, Hull and East Yorkshire NHS Trust, Hull, UK
3Medical Oncology, Queens Centre for Oncology and Haematology, Castle Hill Hospital, Hull
and East Yorkshire NHS Trust, Hull, UK

The BACR/AstraZeneca
award presentation at the
NCRI Cancer Conference 2010
was presented by Grant
Stewart, Lister Fellow, School of
Cancer Sciences, University of
Birmingham on “HNRNPUL-1
promotes DNA double-strand
break end resection.

BACR Translation Award
presentation at the NCRI
Cancer Conference 2010 was
presented by Britta Weigelt,
Cancer Research UK, London
Research Institute, London on
“Molecular taxonomy of
breast cancer: is there a gold
standard?

BACR Award
Presentations 
at NCRI 2010
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Conference News
Are you organising an annual meeting or conference which you would like to tell our readers about? Or would you like to
write a report on a meeting or conference of particular interest? If so, contact Patricia McDonnell at Oncology News on 
Tel/Fax: +44 (0)288 289 7023, Email: patricia@oncologynews.biz

Excellence in Oncology 2010
Date: 18-20 November 2010. Venue: Athens, Greece. 

Excellence in Oncology (EiO) is an
innovative conference which was

launched recently in Athens, Greece. When
I first heard about this conference it
seemed quite intriguing with its motto
“Cutting edge findings into clinical
practice”. The organizers promised to
provide a unique educational experience
and to disseminate latest knowledge and
practice-changing advances in oncology.

The list of speakers was absolutely
impressive: 110 experts and key opinion
leaders gathered for three days of a full
educational experience in Athens. The
conference started on Thursday 18
November, in the morning, with a dynamic
mix of Scientific Symposia, Educational
Symposia, Meet the Expert sessions and
Current Issues in Oncology. The first day
concluded with a fascinating keynote
lecture on “The Multidisciplinary Nature of
Cancer Care” presented by Professor
Gordon McVie from the Instituto Europeo
di Oncologia. 

An interesting feature of the programme
was the organisation of special sessions by
scientific journals and oncology-related
societies such as the British Journal of
Surgery and the International Journal of
Cancer. Another aspect involved the
Scientific Symposium organised by the
International Psycho Oncology Society
(IPOS) about breaking new developments
in psycho oncology, which was chaired by
the President of IPOS, Prof Maggie Watson.
The European Society for Therapeutic
Radiology and Oncology (ESTRO) also
presented an interesting Current Issues
session about the new challenges in head
and neck cancers. Another truly
informative and clinical practice oriented
session was the one organised by the
Union of International Cancer Control
(UICC) on the impact of the New Lung
Cancer Staging System on Clinical Practice
and Clinical Research. An important insight
on Gastro was provided by the Educational
Symposium, co-organised with the

European Society of Digestive Oncology
(ESDO), which addressed the issue of
Gastric and oesophago-gastric junction
(cardia) adenocarcinoma in 2010 in the
light of the expert conference held in
Barcelona, in June 2010 at the ESMO –
WCGIC joined congress.

There were also some challenging
debates such as the one about Adjuvant
Immunotherapy in Malignant Melanoma.
And of course I didn’t miss the captivating
Lecture of Prof Len Lichtenfeld on the 2010
update about Colorectal Cancer Prevention
and Early Detection, which was organised
by the American Cancer Society (ACS).

One of the main characteristics of this
conference, which I really appreciated, has
to do with its size: capped at 1,500
delegates (although the inaugural edition
was much smaller) it allows for real
networking and face to face discussions

not only with co-delegates – who came
from 39 countries, representing diverse
cultures and different medical practices –
but also with the faculty, which
represented important centres of
excellence such as the Harvard Medical
School, Mayo Clinic, Johns Hopkins
Hospital, Imperial College, Instituto
Europeo di Oncologia and many more. 

Outside the meeting halls, all guests
gathered exceptional impressions from
Athens with the New Acropolis Museum
being on the top of the list of highlights.
Athens was as sunny as ever even though it
was the end of November.  

There are also some additional features
of Excellence in Oncology which I found of
value: the material provided to participants
was very useful, especially the Educational
Booklet; bursaries were offered to
delegates coming from developing
countries, making their presence at the
Conference possible; the best abstracts
were praised through the Best Abstract
Awards; even when I went back to my
practice, the educational experience kept
going as I could watch some exceptional
on-line interviews with key experts on the
conference website; and last, but not least,
I liked the fact that the organisers are really
trying to adapt the programme to the
audience’s needs and this is why I was
happy to fill in the relevant online survey
which ran on the EiO website asking for
our feedback for the formulation of the
2012 programme. I am definitely looking
forward to the next edition of Excellence in
Oncology which will take place in Istanbul,
in February 2012. n

Theodore G Kourelis MD, MSc
Pathobiochemistry, Member of the
Scientific Society of “Evangelismos”

General Hospital, Athens, Greece
Medical Oncologist,Scientific

Responsible of the Medical Oncology
Department of the “Olympion SA” General

Clinic, Patras, Greece.

Dr Iain MacDougall, Consultant Nephrologist,
Kings College Hospital, London, UK.

The World Cancer Declaration pin.

To have your Event featured in this section, or to write a report on a meeting you have attended contact 
Patricia McDonnell – E: patricia@oncologynews.biz
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14th Beatson International Cancer Conference - Cancer Models
and Novel Therapies   
Date: 3-6 July, 2011. Venue: Glasgow, UK.

The Beatson conference will focus on
the use of biological models of human

cancer that may be used to provide insights
into the causes and processes of this
disease. The study of these models will
facilitate the discovery, development and
testing of novel therapies.
Sessions will include:
• Signalling and targeted therapies 
• Targeting and drug discovery
• Cancer stem cells
• Angiogenesis and invasion
• Tumour related inflammation
The speakers for this years’ conference
include:
Keynote Address: Suzanne Cory (AU)
Signalling and Targeted Therapies:
Boris Bastian (US), Gideon Bollag (US),
Richard Marais (UK), Lionel Larue (FR), Alan
Clarke (UK), Catrin Pritchard (UK)
Targeting and Drug Discovery: Gerard
Evan (UK), Paul Polakis (UK), Saul
Rosenberg (US), Dale Porter (US), Alan
Fersht (UK), Frank McCormick (US)
Cancer Stem Cells: Luis Parada (US),

Norbert Perrimon (US), Owen Sansom (UK),
Tessa Holyoake (UK), 
Angiogenesis and Invasion: Margaret
Frame (UK), Michael Olson (UK), Kairbaan
Hodivala-Dilke (UK), Federico Bussolino (IT),
Peter Carmeliet (BE), Steve Wedge (UK)
Tumour Related Inflammation: Mariano
Barbacid (ES), Robb Nibbs (UK), Marcos
Vidal (UK), Frances Balkwill (UK)

The conference will be held in the Bute

Hall at Glasgow University. Registration and
the opening session will take place on
Sunday 3 July. 

Short talks will be awarded to the
authors of outstanding abstracts. Some
financial assistance will be available to the
presenters of these talks through
sponsorship from the Association for
International Cancer Research.

The conference will also incorporate a
trade exhibition and poster session and all
delegates and speakers are encouraged to
attend to promote lively interaction and
discussion.  

The social programme includes a civic
reception hosted by Glasgow City Council
at the City Chambers, and a conference
dinner and ceilidh at Òran Mór in the city’s
west end.  n

For further information visit:
www.beatson.gla.ac.uk/conf

PREVIEW

1st Annual Conference Independent Association of Nurses in
Palliative Care    
Date: 26 May, 2011. Venue: Lancaster, UK.

The Independent Association of Nurses
in Palliative Care (IANPC) promotes

equity of access to high-quality palliative
care for people with advanced progressive
disease regardless of diagnosis or place of
care.
Its objectives are:
• To promote palliative nursing education

through the provision of educational
events 

• To inform international, national and
local palliative care strategies, policies
and systems of care

• To share good palliative nursing practice
through a dedicated website and an
electronic newsletter

• To oppose the legalisation of euthana-
sia/assisted suicide in the UK.

As part of IANPC’s commitment to the pro-
motion of high quality palliative nursing

care The Association is holding its inaugu-
ral national conference in May at Lancaster
House Hotel, Lancaster. The conference is
open to all professionals who have an
interest in the provision of good quality
palliative care.  

Entitled “The Quality of Palliative Nursing
Care – Where You Live Really Does Matter”
the conference will focus in the challenges
of supporting dying people and their fami-
lies in their preferred place of care/death.
Topics to be covered can be seen below:

• Key Note Address – What constitutes
providing assistance to die? Guidance
for Nurses

• Dying in Prison
• Supported accommodation for

Learning Disabilities
• Six Steps Care Home Education

Programme
• Palliative Care in The Acute Hospital –

Rapid Discharge Home to Die
• World Café Event - “meet the expert”
• The Value of High Quality Palliative

Nursing Care in relation to the future

For further information visit:
www.IANPC.org or 

E: Heather@compleatconference.co.uk  

PREVIEW
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BLS Update   
Date: 3-5 October, 2010.  Venue: Manchester, UK.

In 2010 BLS celebrated its 25th
anniversary. Founded in 1985 as the

British Lymphology Interest Group the
Society has developed into a broadly based
organisation providing services to health
care practitioners treating Lymphoedema.
The educational activities of the Society
have always been of key importance.
Whilst directly benefiting BLS members the
information provided also helps the
general public – directly via the website
www.thebls.com and by the greater
knowledge and expertise of those
providing treatment.

Awareness raising has been a second
major activity particularly over the past three
years. The target audience for this activity
has been broad encompassing GPs, health
care professionals treating Lymphoedema
related conditions such as skin and mobility
problems, and the general public. A copy of
a postcard circulated widely to GPs and
outlining the five key things they need to
know about Lymphoedema is shown here.
BLS works very closely with its sister charity
the Lymphoedema Support Network which
draws its membership from among patients. 

The highlight of every year for BLS
members is the Annual Conference and
2010 was no exception. The venue for the
Conference was the architecturally
stunning Victorian Manchester Town Hall
with accommodation provided by the
equally prestigious Midland Hotel.
Attendance at the Conference was over
370 and delegates felt it was one of the
best Conferences ever. Two of the keynote
speakers came from the United States –
Andrea Cheville from the Mayo Clinic and
Kathryn Schmitz from University of
Pennsylvania. 

BLS has received major support over the
years from companies providing hosiery and

bandaging for Lymphoedema patients. They
support the Conference and exhibit their
products giving delegates the opportunity
to bring themselves bang up to date with all
the latest clinical developments. 2010 saw a
significant broadening of the support
companies give to BLS. There were no less
than 26 exhibitors at Conference, 20 of
which are BLS Corporate members. Three
years ago Corporate membership stood at 8
companies. This is a milestone in the
development of BLS – more and more
companies with an increasing diversity of
products are realising the relevance of their
treatments for Lymphoedema patients.

No Conference is complete without a top
notch Gala Dinner and in 2010 the
Midland Hotel laid on a real extravaganza.
Pictured are the BLS Chair, Cheryl Pike on
the right, with Tracy Green the Vice Chair
enjoying the party atmosphere.

In 2011 the BLS Annual Conference will
be held in October at the East Midlands
Conference Centre which is located on the
University of Nottingham campus.
Accommodation and the Gala Dinner will
be provided by the Crowne Plaza Hotel in
Nottingham. 

What will the next 25 years hold for BLS?
The Society has now formed 4 strategic
groups of members interested in specific
Lymphoedema issues. These forums have
dedicated areas on the BLS website and the
topics covered are; Science and Research;
Cellulitis; Children; and Obesity. BLS will
continue to develop more in depth specific
advice for members and the public building
on the general advice it has given in the
past. Awareness raising activities will
continue and 2011 sees the third annual BLS
Lymphoedema Awareness Week which will
be held from 4th to 9th September. There
will be a concerted effort to involve more
clinicians and patients at a local level under
the theme “Step out for Lymphoedema”. All
in BLS are sure the next 25 years will be just
as exciting as the last 25!  n

David Combie, Communications Officer,
British Lymphology Society.

Further information 
E: info@thebls.com or visit 

W: www.thebls.com 

Stratech Scientific  Ltd
Over 250,000 Products Online

Expanding Cancer Range at www.stratech.co.uk/cancer

Stratech Scientific aim to support your specialist product needs by providing a cost effective, 
convenient and reliable source for: Antibodies • Peptides / Proteins • Kits

Unit 7, Acorn Business Centre, Oaks Drive, Newmarket, CB8 7SY, UK
W: www.stratech.co.uk - E: info@stratech.co.uk - T: +44 (0)1638 782600
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European Journal of
Oncology Nursing
The meaning of symptom scores

Screening of symptoms in cancer and palliative
care is increasingly common against the
priority of national initiatives. The importance
of this is due to the variety of symptoms that
cancer patients experience throughout their
journey and hence a need for improved
symptom identification. However, what is
poorly understood is the process by which
patients use to select certain scores and the
approach taken by healthcare professionals in
interpreting these scores. The Edmonton
Symptom Assessment System (ESAS) is one
such, well studied, tool which asks patients to
rate nine symptoms on a 0-10 scale.

The aim of this study was to re-examine
data looking at discrepancies between patient
self –reported numbers and word responses
using ESAS. In addition, a consideration of
the meaning for patients when assigning a
numerical score to a symptom. This Canadian
prospective study recruited patients from two
outpatient clincs. Four hundred patients were
asked to rate their current symptom severity
on a standard numerical ESAS and then
immediately recorded each item on a new
page with verbal choices of none, mild,
moderate and severe. Participants then
indicated which ESAS version they favoured
for ease of use and accuracy.

Demographic data was assessed using
descriptive statistics and frequency
distributions. Non- parametric statistics were
used to evaluate the association between word
and numerical responses for each of the nine
symptoms. The study found that there was a
strong positive association between numbers
and words for each of the nine symptoms on
the ESAS. However, a wide range of numerical
responses existed for each of the word
categories none/mild/moderate/severe. This
particularly applied to the ‘mild’ and
‘moderate’ rankings which encompassed at
least eight numerical choices. There was not a
significant difference in preference for the
word versus the numerical ESAS.
Reviewers Opinion: This is a thought
provoking study for cancer and palliative care
nursing practice in analysing patient self-
report which is increasingly perceived as the
gold standard. This should provoke further
research. However, the paper is a secondary
analysis of the date so it is not clear what the
aim of the original study was for by only one
of the authors and how this limits the study as
presented. The outpatient clinics consisted of
one palliative care and the other a rapid
response radiotherapy program which
suggests diversity in populations taken from
these areas. The median age was 60 years
with 58.5% as female. The most prevalent
diagnosis were breast, lung and
gastrointestinal. As identified by the authors
(and probably due to the secondary nature of
the study) no subjective, qualitative data was
collected to explore how patients came to

choose their scores and therefore add richness
to this aspect. The main conclusion to draw
from this study in interpreting the results is
that it reinforces the need to communicate
with patients about symptoms in ways that
have meaning to them as individuals.
‘Clinicians must remain mindful that the tool
‘fits’ the patient experience, rather than the
patient experience ‘fitting the tool’ (P437). –
HE
What do symptom scores mean:
observations on discrepancies when
defining symptoms y=sing words and
numbers. 
Gill A, Daines P, Selby D.
EUROPEAN JOURNAL OF ONCOLOGY
NURSING
2010;14(5):435-8.

Head & Neck 
Incidence and prediction of major
cardiovascular complications in
head and neck surgery

Background: Patients with head and neck
squamous cell carcinoma (HNSCC) usually
have a history of tobacco and alcohol abuse.
These 2 intoxications not only are main
oncologic risk factors but also show a strong
causal relationship with certain co morbid
conditions. Examples are coronary artery
disease, stroke, renal dysfunction, and heart
failure, which are all proven major risk factors
for an adverse postoperative outcome after
stressful noncardiac surgery. Preoperative
identification of these conditions could lead
to preventive measures in patients with
HNSCC that undergo extensive surgery.
Preventing morbidity and mortality is of
medical and economical importance.
Methods: All comorbidity of 135 consecutive
patients with HNSCC that underwent extensive
oncologic and reconstructive surgery as the
first form of treatment between 2001 and
2007 was investigated. Based on these data, a
Lee Cardiac Risk Index (LCRI) Score and an
overall Adult Comorbidity Evaluation (ACE-27)
severity score were calculated. The predictive
value of these scores and the American Society
of Anesthesiologists' (ASA) classification
toward major cardiovascular complication
development were investigated. Major
cardiovascular complications were defined as:
cardiac death, nonfatal myocardial infarction,
heart failure, and cardiac arrhythmias. The
impact of these complications on duration of
hospitalization, medical costs, and short-term
mortality (defined as death within 6 months
after primary tumor diagnosis) were
investigated as well. The cardio protective
effect of preoperatively prescribed beta
blockers and statins are discussed.
Results: Twenty-two patients developed 23
major cardiovascular complications (16.3%).
In univariate and multivariate analyses, a
higher LCRI score was associated with an
increased risk for major cardiovascular
complications, as was an age >70 years (all

values of p < .01). The area under the receiver
operating characteristics (ROC) curve (AUC)
for the multivariate model was 0.84,
indicating a good prognostic value. In
univariate and multivariate analysis, a higher
ACE-27 score was associated with an
increased risk for major cardiovascular
complications, as was as age >70 years (all
values of p < .01). The AUC for this model
was 0.84, indicating a performance similar to
that of the LCRI score model. No statistically
significant results were found for the ASA
scores (p = .38). Preoperative beta-blocker
use showed a significant cardio protective
function in univariate analysis, whereas statins
did not. The mean duration of hospitalization
was prolonged by 7 days in patients with a
major cardiovascular complication. In
economic terms, this means a cost increase of
at least 3500 euros. None of the patients died
during admission because of a major
cardiovascular complication. The short-term
mortality rate was 11.1%, but no specific
cardiovascular cause of death was reported in
these patients.
Conclusions: Prevention of major
complication occurrence after extensive
HNSCC surgery is of medical and economic
importance. Our results show that the ACE-27
and the LCRI are suitable instruments for
preoperative major cardiovascular
complication risk assessment. Addition of the
variable age >70 years shows an
improvement in predictive value of both
instruments. Because of its simplicity we
advise the implementation of the LCRI into
preoperative HNSCC screening protocols. This
paper from renowned Head & Neck Centre in
Rotterdam, Netherlands is a retrospective
study evaluating the need to look into co
morbid factors before considering a major
surgery in this group of patients. The ACE
measurement/ECOG status is used regularly in
our MDT’s to quantify the co morbid status of
the patient and seem to have significant
impact on decision making process and the
above study supports the view. – MD
Datema FR, Poldermans D, 
Baatenburg de Jong RJ
Head & Neck
2010:32(11);1485-93.

Journal Reviews

Panel of Journal Reviewers
Ms Helen Evans, 
Senior Lecturer in Cancer Nursing, Institute of
Nursing and Midwifery, University of Brighton,
UK.

Dr Simon Grumett,
BSc MBChB MRCP PhD, Consultant &
Honorary Senior Lecturer in Medical Oncology,
Royal Wolverhampton Hospitals NHS Trust &
University of Birmingham, UK.

Mr Mriganka De,
FRCS (ORL-HNS), Consultant ENT Head &
Neck/Thyroid Surgeon, 
Derby Royal Hospital, UK.

Richard Novell,
MChir FRCS, Consultant Coloproctologist, The
Royal Free Hospital, London, UK.
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Diary of Events If you would like an event listed in the Oncology News diary please send the 
relevant information to email Patricia@oncologynews.biz by April 5th, 2011.

40 YEARS OF MEDICAL EDUCATION
 

Organised by

3rd national conference

Hallam Conference Centre, London
6th & 7th September 2011

Haematological 
Malignancies

www.mahealthcareevents.co.uk 
020 7501 6762

Current Issues in 
Palliative Care

Dexter House, London
12th & 13th April 2011

5th National Conference

Keynote address by Baroness Ilora Finlay: 
Politics, funding and the future of palliative care

Including updates on acute and chronic 
leukaemia, lymphoma and myeloma. 
Featuring instructive case studies and 
multidisciplinary panel discussions

2011
March
SSO 2011 Annual Cancer Symposium
2-5 March, 2011; 
San Antonio, Texas, USA
W: www.surgonc.org/

9th Conference on Signalling In
Normal And Cancer Cells 
6-10 March, 2011; 
Banff, Alberta, Canada
W: www.eacr.org/meetings.php

1st EACR-OECI Joint Training
Course ‘Molecular PATHOLOGY
approach to cancer’
7-9 March, 2011; 
Amsterdam, the Netherlands
W: www.eacr.org/mpathcourse/index.php

NEW
End of Life Care
8 March, 2011; Manchester, UK
E: education.events@christie.nhs.uk
W: www.christie.nhs.uk/pro/
education/events

Managing Complicated
Lymphoedema Casley-Smith DLT 
(3 parts)
8-11 March, 2011; Glasgow, UK
Mrs Margaret Sneddon, 
Programme Director, 
T: +44(0)141 330 2071/2072, 
E: lymph@clinmed.gla.ac.uk 
W: www.gla.ac.uk/departments/
nursing/

Triple Negative Breast Cancer
Conference
9-11 March, 2011; London, UK
W: breakthroughconference.org.uk

28th Annual Miami Breast Cancer
Conference
9-12 March, 2011; Miami, FL, USA
W: www.cancerlearning.com/

Immunochemotherapy: Correcting
Immune Escape in Cancer 
10-11 March, 2011; Philadelphia, USA
W: www.eacr.org/meetings.php

Lymphoma education day
16 March, 2011; Birmingham, UK
E: helen@lymphomas.org.uk 
W: www.lymphomas.org.uk

PREVENT – Prediction,
Recognition, Evaluation and
Eradication of Normal Tissue
Effects of Radiotherapy 
20-21 March, 2011; Brussels, Belgium
W: www.estro.org

NEW
brainstrust ‘Meet Up’ – launch of
2011 patient support initiatives
22 March, 2011; Swansea, UK
W: www.meetup.com/brainstrust 
T: +44(0)1983 292405

NEW
Rehabilitation in Cancer Care
22–23 March, 2011; Manchester, UK
E: education.events@christie.nhs.uk
W: www.christie.nhs.uk/pro/
education/events

Marie Curie Cancer Care Annual
Palliative Care Research Conference
25 March, 2011; London, UK
W: www.rsm.ac.uk/academ/plb02.php 
E: Bhumika.Halai@mariecurie.org.uk

Eighth International Symposium on
Ovarian Cancer and Gynecologic
Malignancies
25-26 March, 2011; 
New York, NY, USA
W: www.cancerlearning.com

NEW
Genito-Urinary Cancer Care
28 March – 1 April 2011; 
London, UK
T: +44 (0) 20 7808 2900 
E: school@rmh.nhs.uk 
W: www.royalmarsden.nhs.uk/school

NEW
Chemotherapy in Cancer Care (5
day course)
31 March, 1, 13, 14 & 15 April 2011;
London, UK
T: +44 (0) 20 7808 2900 
E: school@rmh.nhs.uk 
W: www.royalmarsden.nhs.uk/school

April
102nd AACR Annual Meeting
April 2-6, 2011; Orlando, Florida
W: www.aacr.org/

NEW
The Sciences of Cancer Care 
(10 day course)
5, 6, 12, 13 & 19 April 2011; 
London, UK
T: +44 (0) 20 7808 2900 
E: school@rmh.nhs.uk 
W: www.royalmarsden.nhs.uk/school

NEW
Advancing Practice in Cancer Care
(10 day course) 
6, 20 April, 3, 17, 31 May, 14, 28 June,
5, 12 & 19 July, 2011; London, UK
T: +44 (0) 20 7808 2900 
E: school@rmh.nhs.uk 
W: www.royalmarsden.nhs.uk/school

NEW
Advancing Practice in Cancer
Palliative Care (10 day course)
6, 20 April, 4, 18 May, 1, 15, 29 June,
6, 13 & 20 July, 2011; London, UK
T: +44 (0) 20 7808 2900 
E: school@rmh.nhs.uk 
W: www.royalmarsden.nhs.uk/school

Lymphoedema: Assessment and
Management
6-8 April 2011; Newcastle, UK
Mrs Margaret Sneddon, 
Programme Director, 
T: +44(0)141 330 2071/2072, 
E: lymph@clinmed.gla.ac.uk 
W: www.gla.ac.uk/departments/
nursing/
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BNOS 2011 
Targeting Heterogeneity & Individualising Therapy 
29th June - 1st July  
Annual Meeting & Teaching Programme 
Homerton College, Cambridge 
 

neurooncology.org.uk/bnos2011 

Further details from: 
Dr Colin Watts 
BNOS 2011 LOC Chair 
Department of Neurosurgery 
Cambridge University Hospitals NHS  
Foundation Trust. Cambridge, UK 
Email: nos2011@addenbrookes.nhs.uk 

Courses & Conferences

Important dates for 
the 2011 NCRI Cancer 
Conference
Abstract submission opens  
Monday 21 March

Abstract submission deadline  
Friday 13 May

Registration opens  
Wednesday 1 June

Late breaking abstract submission opens  
Monday 11 July

Earlybird registration deadline 
Monday 1 August

Late breaking abstract deadline  
Wednesday 31 August

Online registration deadline  
Friday 30 September

NCRI Cancer Conference commences  
Sunday 6 November

The Conference is the major forum in the 
UK for showcasing the best British and 
international cancer research, bringing 
together the leading experts across all 
disciplines with a compelling mix of high-
quality plenary speakers, symposia 
and parallel sessions, including focused 
satellite meetings and workshops.

Plenary speakers

Michael Hall (Switzerland)

Michael Stratton (UK)

Hans Clevers (The Netherlands)

Maria Blasco (Spain)

Harald zur Hausen (Germany)

Jeffrey Settleman (USA)

Murray Brennan (USA)

Sir Mike Richards (UK)

Eva Grunfeld (Canada)

John Potter (USA)

NCRI Cancer Conference  6 - 9 November 2011

Also featuring symposia on

Cancer screening and 
prevention  
Hosted by Robert Steele

Epithelial mesenchymal 
transition  
Hosted by Nicholas Hastie

Living with and beyond cancer  
Hosted by Peter Selby / Julia Brown

Predictive models of human 
cancer  
Hosted by David Tuveson

Metabolism and cancer  
Hosted by Eyal Gottlieb

The diagnostic and therapeutic 
potential of the tumour 
microenvironment  
Hosted by Thorsten Hagemann

Epigenetics and cancer  
Hosted by Peter Adams

 
Hosted by Alan Ashworth

BT Convention Centre, Liverpool, UK
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