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You know how good Macmillan palliative care nurses are.  
But did you know that most of the people we’re helping 
today come to us for other support? Before a cancer 
diagnosis, during treatment and on the way back to health? 

Many are looking for sensitive, reliable information to read 
at home in their own time. About all kinds of things. Like 
diagnostic tests, treatment options, and the benefits and 
financial support available. And increasingly, adjusting to 
life after cancer.

Our cancer information development nurses and experts  
have developed a whole range of booklets you can trust,  
to give your patients and their families to help them during 
an extremely tough time.

Order free information and support booklets at

macmillan.org.uk/patientsupport

‘ They need accurate and 
sensitive information they can 
read in their own time at home. 
And I can help with that.’

 Hermanus,
 Cancer Information Development Nurse
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There are three main stages in cancer research: (i)
investigations on cancer and other cell lines, (ii) in
vivo techniques using autochthonous or

heterologous cells and tissues, and (iii) translation of
potentially interesting drugs or procedures to preliminary
clinical work, possibly leading to Phase 1, 2 and 3 trials. 
Several problems are associated with (i), one

questioning the authenticity of many claims regarding the
specificity of cell types being used. Many papers describe
results with new compounds that have been tested on, for
example, a breast cancer cell line [1]. While the source may
be reliable, we must know that each line has precisely the
characteristics expected of it. A serious problem was
identified over 40 years ago by several scientists, two being
Steven Gartler [2] and Walter Nelson-Rees [3]. The latter had found that
the cultures he had obtained from a collaborating laboratory
purportedly from six human tumours were all Hela cells. 
Continued investigations by Nelson-Rees led to his becoming the

watchdog of the widespread use of contaminated cell lines, an issue
“endangering the whole enterprise of biomedical research”. Indeed, as
many as 15-20% of lines proved to be unauthentic. The same
experiments carried out on one particular cell line in different
laboratories may yield different results; but how many investigators
twig that this could simply be due to the cell lines themselves not being
identical? Cross-contamination is the main culprit; with repeated
passaging of an array of cell lines, inevitably some get mixed up,
seemingly far more than one might imagine. 
Is the situation any better today? Not really, since 10-15% of

lymphoma and leukemic cell lines are not what they are claimed to be,
and the list of contamination of cell lines of all types grows daily [4].
The solution is to check cell lines to ensure that their DNA fingerprints,
biomarkers, phenotypes and behaviour are correct, as well as going
back to the original source where contamination is suspected following
regular passaging. Whilst the importance of this matter is self-evident,
the bad news that is less self-evident is that many cancer researchers
remain blissfully unaware of the problem (referred to once as “hiding
in plain view”). Subculturing of cells over long periods produces
subpopulations with some altered characteristics, and thus the
genealogy (and divergence) of cell lines needs consideration. These
issues bring into doubt the veracity of a not insignificant amount of
work on “cell models” in cancer research – but “models” of what? Is
the MCF7 cell line supposed to be representative of breast cancer cell
lines in general?  
Using cell lines and reporting on them has other problems. Coming

back to the editing of many papers each week dealing with cancer cells,
drugs and treatments, it is now increasingly apparent that many of
them deal with one drug over a limited concentration range, given to
supposedly a designated cell type (e.g. the “model” MCF7 cell line) and

examined over just 2-3 days. A similar paper of this kind,
almost identical in content including the Figures and Tables
to a previous one, appeared on my desk a year later from
different authors, the only change being the use of a
different cell line. The “one cell line-one drug” paper seems
to becoming the norm. Authors should be asked whether
they looked at other breast cancer cell lines, other tumour
cell lines, and normal cell lines. Although the one cell line-
one drug paper is a means of rapidly accumulating a long
publication list for a CV, it is usually a weak scientific
approach that illustrates poor design, especially as almost all
lack proper controls. Since this is unacceptable, how can we
address this problem? At the risk of blowing my own
trumpet, I would like to share with you a little information

on one of our publications eight years ago [5], which concerned a
particular metabolic pathway thought aberrant in a melanoma line. We
did not work on one just melanoma line, but explored in all 29 different
human cancer cell lines (including several melanomas), six animal
cancer cell lines (using six substrains of one, four substrains of two of
them, three substrains of another, and single strains of the remaining
two), and eight different normal cell types (a primary culture, and three
of early passages from their primary cultures). We excluded about half
as many cell lines as being unsuitable. This paper is shorter than the
average one cell line – one drug paper, but it was the result of a year’s
carefully planning on cells coming from sources worldwide which then
took another two years for a team of three to complete their
investigation. This leaves me quite incredulous about the paucity of
information in a one cell line-one drug article; but I also wonder if
anybody bothers to read them. If this is the modern idiom, much basic
cancer research could be a fearful waste of time and resource, and be
thoroughly misleading into the bargain. And who knows which already
published papers are genuine and not suspect? n
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Awards and Appointments

Aresearch team in Clinical Oncology at The
University of Nottingham has been awarded
‘Research Team of the Year 2012’ by Breast

Cancer Campaign. Associate Professor Stewart Martin
and his team received the award for their work in
advancing knowledge of breast cancer via their scientif-
ic publications. Breast Cancer Campaign has a pioneer-
ing approach to breast cancer research and funds
research projects that have the greatest potential to
save and improve lives of women with breast cancer.
Dr Martin said: “This is a very significant accolade that

we are very pleased to accept. Having attended a
previous Breast Cancer Campaign awards ceremony I

found listening to, and chatting with, all the
fundraisers, breast cancer survivors and their families
and friends both humbling and inspirational.”
Dr Martin and his team have received a number of

research grants which have contributed to a wide range
of life-saving research. Their most recent discovery is
that a protein could help to predict the chances of
survival for women with the most limited treatment
options. This could lead to the development of a new
test in the next five to 10 years, which could predict
survival outcomes for women with triple negative breast
cancer. These types of breast cancer affect up to 8,000
women each year in the UK. n

Nottingham’s clinical oncology team win national award

Maureen Morris, Northland DHB Clinical Nurse Specialist
(CNS) Colorectal, was recently awarded the Innovation
and Excellence Award in Cancer Nursing. Maureen is

the first recipient of the NZ Nurses Organisation’s Cancer Nurses
Section award which honours ‘Innovation and Nursing excel-
lence’. “This award is a wonderful honour for Maureen and due
recognition of her commitment to nursing and to cancer care”,
said Margareth Broodkoorn, Northland DHB Director of Nursing
and Midwifery. “I have had the privilege of working with
Maureen in my team, she is a joy to work with”. Nominated by
her Registered Nurse peer Deborah Schlatter, Maureen exhibits
excellence by providing clinical leadership based on in-depth knowledge and experience gained from
25 years of working in many aspects of cancer nursing. “I have worked with Maureen for three years
here in Whangarei where she has excelled in her capacity as the Colorectal Clinical Nurse Specialist”,
offered Deborah. “I am honoured to have been acknowledged for my work and remain committed that
cancer nursing must be patient centred and evidence based”, Maureen said. “If nursing is truly valued
and it is delivered in an infrastructure which is supportive we can ensure that we are really making a
difference in the experience for patients and families”. n

Clinical Nurse Specialist wins Innovation and
Excellence Award in Cancer Nursing 

Professor Sir David Lane has been appointed Scientific Director of the
Ludwig Institute for Cancer Research. He will lead the Institute’s global
cancer research effort, expanding interaction among Ludwig’s network

and representing its science and scientists to the broader cancer community.
He brings years of dedicated leadership experience, having directed sci-

entific programs at Imperial College, ICRF Laboratories at Clare Hall, helped
establish the Cancer Research Campaign (CRC) laboratories at the University
of Dundee in Scotland, served as Cancer UK’s first Chief Scientist, and
founded the Cyclacel biotechnology company. 
“I’m really delighted to join the Ludwig Institute as its Scientific Director,”

said Lane. “I’ve gotten to know Ludwig very well as a member of its
Scientific Advisory Committee and also of the Board. I know what a tremen-
dous opportunity it offers in terms of fostering breakthrough cancer
research.” As an independently funded, international network of scientists with a 40-year legacy of pio-
neering cancer discoveries, David stresses that Ludwig has a ‘unique ability’ to carry its research all the
way from bench to bedside. And he adds, “It’s an exciting time to join the Ludwig community and
help maximise the potential of its discoveries.”
Through both his leadership and research, he has made an incredible impact on the fight against

cancer. Finally he urges, “We all need to keep the faith. Science is hard and long, and what we’ve
achieved in the way of improving cancer patient outcomes over the past four decades is just tremen-
dous; it’s important that society understands and supports science because it is what gives us hope for
a better future.”  n

Professor Sir David Lane is the new Scientific
Director of the Ludwig Institute

Leading Queen’s University
Belfast scientist, Professor
Paddy Johnston, has been

named as recipient of the 2013
Bob Pinedo Cancer Care Prize. The
award recognises Prof. Johnston’s
pioneering work in translating dis-
covery science for the benefit of
cancer patients. 
This year's Pinedo Prize of

$50,000 will be presented at the
Society for Translational
Oncology’s Fourth Annual
meeting in Amsterdam on the 1st
of October, 2013.
In 2012, Professor Johnston

was honoured to accept a
Diamond Jubilee Queen’s
Anniversary Prize awarded by Her
Majesty, The Queen, for The
Queen’s University Belfast-led
Comprehensive Cancer Centre and
its achievement in reducing cancer
mortality rates over the last
decade. This significant
improvement in cancer outcomes,
underpinned by best quality care
and innovative research, is a direct
result of Prof. Johnston’s
philosophy of placing the cancer
patient at the centre of the cancer
care and research agenda.
Speaking about the award,

Prof. Johnston said: “I am
delighted and humbled to have
been awarded The Pinedo Prize. It
is a great honour to have my work
and that of my research team
recognised by the international
cancer research community in this
way.” n

Leading Queen’s 
scientist 
recognised with
international 
cancer award

Professor Stewart Martin and
Baroness Delyth Morgan, chief
executive of Breast Cancer
Campaign.

Left to right Wendy Thomas Chair
NZNO Cancer Nurses Section, Maureen
Morris and Sue Wood Director of
Nursing, Cancer. 
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The blood brain barrier (BBB) is a dynamic
structural, physiological and biochemical
fortification that, in essence, protects the brain

by providing multiple layers of armour, preventing
systemic circulating molecules, solutes, and cells
from entering the brain. The BBB is responsive to
vascular and parenchyma signals and, in most cases,
successful in its duties. However, in several Central
Nervous System (CNS) diseases, including brain
tumours, the BBB is disorganised. Cancers that
metastasise to the brain are the most dreaded
complication of systemic cancer and are indicative of
morbidity and poor prognosis. It is estimated that
between 20% and 40% of patients with non-CNS
cancers will develop brain metastasis [reviewed in 1,
2]. Patients that are symptomatic can suffer from
impaired neurocognitive and neurological function
resulting from growth of the metastatic tumour which
leads to peritumoral oedema and displacement and
destruction of normal brain tissue. The quality of life
for these patients is greatly impacted and therefore
improvement of current therapeutic strategies which
include local control of tumour burden by surgery
and or irradiation is a major goal [reviewed in 1, 3-
5]. There is also great hope that novel and directed
targeted therapies will emerge to help improve the
prognosis for patients with brain metastasis [6-10]. 
While much is known about how the BBB protects

the brain through its paracellular barriers (e.g.
interendothelial junctions), trans-cellular barriers
(low level endocytosis) and efflux transporters, little
is known about the BBB and its involvement at the
latter stages of the metastatic cascade and the initial
stages of circulating tumour cells entering the brain.
How do circulating cancer cells enter the brain? Does
the BBB play an active role? While there has been
progress in the development of novel therapeutics
that have the potential to cross the BBB for treatment
once a secondary lesion is established, there is lack
of basic information that could aid in our under-
standing of how circulating cancer cells attach and
cross the BBB. In this brief review, the supporting
cells and structures that are critical for the mainte-
nance of the integrity of the BBB will be discussed
and recent advances in studies examining the inter-
actions of circulating cancer cells and the endothelial
cells of the BBB will be highlighted.
The primary barrier to the passage of compounds

from the blood to the brain are the brain capillary
endothelial cells, which regulate the permeability of
the BBB and display distinctive morphology,
including tight junctions between cells and dimin-
ished pinocytotic activity which help to restrict drugs
from crossing the BBB (Table 1). As mentioned
above, the BBB is the regulated interface between the
peripheral circulation and the CNS and plays an
important role in both the maintenance of normal
brain functions and the pathogenesis of many neuro-
logical conditions [11-13]. The BBB protects neural

tissue from toxic materials in the blood stream [14-
16]. It is also known to be a selective diffusion barrier
and is highly restrictive in the transport, of not only
molecules between the blood and the CNS [17,18]
but cells as well [19]. Regulation of water perme-
ability, ion concentrations, delivery of amino acids
and sugars, and prevention of exposure to circulating
immune cells and antibodies are governed by the
BBB [16].
Brain endothelial cells, astrocytes and pericytes,

primarily, form the ‘neurovascular unit’ of the BBB
[19,20]. Other cells of the neurovascular unit include
neurons [21] and microglia [22]. The BBB under
normal conditions is also made up of tight junctions
between vascular endothelial cells, which lack fenes-
trations, contributing to their ability to maintain a
tight barrier. This barrier is maintained by important
interactions between tightly apposed astrocytic end-
feet and the vascular endothelial cells [23]. 
The tight junction network of the BBB is a complex

pattern of transmembrane proteins including junc-
tional adhesion molecules (JAMs) and cytoplasmic
proteins associated with tight junctions [24-26]. Tight
junction proteins include occludin and claudins,
proteins which anchor plasma membranes of adja-
cent cells [27] and JAMs which are thought to play a
significant role in early phase close cell-cell contact
and in tight junction formation [28]. These trans-
membrane proteins are linked to cytoplasmic
proteins including Zonula Occludens proteins 1, 2
and 3 (ZO-1, ZO-2 and ZO-3) by the carboxy termini
of the transmembrane proteins [28]. Catenins and E-
cadherin are also involved in tight junctions.
Ultimately, these tight junctions play a critical role in
the BBB. Tight junctions are responsible for the polar-
isation of the cell and the separation of an apical from
a basal domain [29]. 
In addition to the cellular components, the

specialised extracellular matrix which is composed
of collagen IV, fibronectin, laminin, tenascin and
proteoglycans (perlecan and agrin) is also critical for
BBB function [30]. Laminin has been reported to be
essential for the assembly of the BM [31] and
laminin knockout mice result in embryonic death
[32]. Similar to laminin, collagen IV and fibronectin
affect the barrier properties of ECs and play an
important role in BM assembly [33]. Collagen IV
stabilises the BM by retaining laminin, nidogen and
perlecan [34]. It was shown that null mutation of
either fibronectin or collagen IV causes death of the
embryo due to impaired BM stability [35]. Agrin and
Perlecan are heparan sulphate proteoglycans [29].
Agrin, shown to accumulate in brain microvascular
basement membranes during development of the
BBB [36], participates in maintaining the integrity of
the BBB [36-38]. It is the major binding protein for
α-dystroglycan and is involved in anchoring brain
endothelial cells and astrocytes to the basement
membranes [39].
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It is thought that Agrin is critical for
polarity of astrocytes and the stabilisation of
astrocytic endfeet by its interactions with
the dystrophin-dystroglycan-complex and
the distribution of aquaporin-4 [40-42]. The
breakdown of this specific and physical
interaction of astrocytes and endothelial cell
is correlated with regions of MRI enhance-
ment in brain tumours [23]. Perlecan and its
effect on the BBB have been investigated in
stroke models but its involvement in brain
metastasis is currently not clear [43,44].
What has emerged in studies of basement
membrane ECM molecules and their recep-
tors (i.e. integrins) is that ECM molecules in
concert with proteolytic enzymes help
modulate the bioavailability of growth
factors and in turn play a major role in
signalling events that aids the BBB in main-
taining brain homeostasis. 
Recent in vivo real-time imaging revealed

key steps in the formation of melanoma
brain metastasis which involve: arrest at
vascular branch points, extravasation,
persistent close contacts to microvessels and
perivascular growth [45]. In a comprehen-
sive review, Valastyan and Weinburg (2011)
eloquently describe the hallmarks of metas-
tasis and what is important for this brief
review is their description of mechanisms in
which circulating cancer cells survive shear
stress, avoid immune surveillance and
anoikis, a type of cell death due to loss of
cell adherence [46]. It is thought that circu-
lating tumour cells express specific proteins

on the cell surface and these attract platelets
thereby preventing immune detection [46,
47]. Interestingly, shear forces can activate
signalling pathways that lead to increase in
proteins responsible for cell-cell adhesion
[reviewed in 47].
In physiological conditions the endothe-

lial barrier in the brain is so tight that it
restricts free passage of ions from one side
to the other, yet metastatic cells can enter
the brain through the BBB. There are two
types of cell entry through the BBB that
have been characterised (paracellular and
transcellular). The mechanisms of entry
will depend on cell type and most likely
involve cell signalling events, cytoskeletal
dynamics and mechanical and physical
interactions [48,49]. With improved in vivo
imaging techniques for experimental
studies, these processes will become better
defined [50]. Proteolytic processes are
thought to play a key role in the transcel-
lular migration of metastatic cells [51]. It is
likely that different cancer types and their
metastatic cells will differ in their mecha-
nisms for invading the brain. For example,
Fazakas and co-workers (2011) showed that
melanoma cells are able to disrupt inter-
endothelial junctions and to migrate
through the paracellular pathway [52]
whereas breast cancer cells are able to use
both para- and the transcellular transmigra-
tion routes [53]. Melanoma cells that cross
the BBB in vitro have been correlated with
melanotransferrin expression levels at their

cell surface [54]. Others have shown that
the invasive and migratory properties of
melanoma cells are supported by different
cell surface and adhesion molecules, prote-
olytic enzymes and signalling pathways
[52] which include cadherins [55] P-glyco-
protein [56] and the Rho-ROCK/Rac system
[57-59].
Determining molecular differences in

primary tumours that metastasise to the
brain and other organs has been and
continues to be a very active area of
research [10, 47]. Although few have
focused on differential gene expression in
regards to those proteins that may play a
major role in interacting with and crossing
the BBB, Massaqué and colleagues (2009)
have identified several genes that are
involved in cancer cells crossing the BBB
[60]. These may provide useful therapeutic
targets to prevent various forms of e.g.
breast and lung cancers from spreading to
the brain [reviewed in 61]. 
In this brief review, we aimed to provide

key information concerning the players that
assemble the BBB and how these interact in
concert to protect the brain. While there is a
great effort in understanding how therapeu-
tics can be designed to target brain metas-
tasis, there is a need to better understand
how circulating cancer cells attach and enter
the brain. We propose this will be a dynamic
process involving multiple signalling events,
and involving BBB cells and ECM
molecules. ■

Table 1. A partial list of Blood Brain Barrier cell types and molecules.

Cerebral endothelial cells Form tight junctions which seal the aqueous paracellular diffusional pathway between the cells. 
BBB permeability may be regulated by release of vasoactive peptides and other agents from cells associated 
with the endothelium.

Tight Junctions The tight junctional complex is composed of Occludin, Claudin 3 & 5. The barrier to diffusion and the high 
electrical resistance of the BBB appear to be mainly due to the properties of Claudin 3 & 5.
• The claudins associate and bind to each other across the intercellular cleft. 
• Occludin has similar associations across the cleft but does not form the restrictive pore to small ions.
The claudin and occludin are linked to the scaffolding proteins ZO-1, ZO-2 and ZO-3, and this are linked in turn 
via cingulin dimmers to the actin/myosin cytoskeletal system within the cell.

Adherens junctions They are found universally throughout the body’s vasculature and have a role in inducing cell polarity, mediating 
the adhesion of endothelial cells to each other and, like TJs, have a role in endothelial permeability. The main 
component found within AJs, which functions as a mediator of cell-cell adherence, is vascular endothelial 
(VE)-Cadherin. 

Pericytes Distributed discontinuously along the length of the cerebral capillaries and partially surround the endothelium.

Astrocytes Foot processes from astrocytes form a complex network surrounding the capillaries and this close cell association is 
important in induction and maintenance of the barrier properties.

Extracellular matrix The extracellular matrix (ECM) of the basal lamina involved in the BBB is relatively complex, featuring a range of 
collagens (e.g. collagen IV and I), fibronectin, laminin, thrombospondin and proteoglycans (Agrin and Perlecan) 
secreted from endothelial cells, astrocytes and pericytes.
Interactions of ECM proteins with cells influence various signaling pathways which result in an increased expression 
of the proteins involved in composing TJs.

Basement membrane Both the cerebral endothelial cells and the pericytes are enclosed by and contribute to the local basement 
membrane which forms a distinct perivascular extracellular matrix of the glial endfeet bounding the brain 
parenchyma.

Neurons Axonal projections from neurons onto arteriolar smooth muscle contain vasoactive neurotransmitters and peptides 
and regulate local cerebral blood.
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As a nation we need to understand why the UK
has appears to have such inequalities in
cancer survival rates compared to other

developed countries and determine how to address
this national dilemma [1,2,3]. The Department of
Health (DoH) has implemented many initiatives over
recent years to improve cancer survival. The Cancer
Plan [4] outlined the importance of a seamless
patient journey for those with suspected cancer. The
Cancer Reform Strategy [5] built on the cancer plan
and set out a clear programme for action to be
achieved by the year 2012. This established a 62 day
pathway rule for all patients with suspected cancer,
which implied all patients with cancer must be
diagnosed and have commenced treatment within 62
days of being referred to secondary care [5].
However, despite such policies, there still appears to
be problems with delayed diagnosis. And as a result
of this there is a concern that patients with cancer in
the UK present with more advanced disease, which
translates into lower survival rates compared to other
European countries [6,7]. EUROCARE and
CONCORD, two of the largest population based
studies carried out on survivors of cancer, together
with cancer statistics worldwide appear to support
this presumption [1,2,3,8]. 

Delay to diagnosis
The key to understanding early diagnosis and delayed
treatment is to focus on every part of the patient’s
diagnostic pathway including: their initial symptoms,
patient and GP knowledge of the disease, experience
and risk factors that may have contributed to their
delayed diagnosis.  It is suggested that there are three
key stages in a pathway that contribute to a delay in
the patient’s diagnosis: late presentation to GPs

(patient delay); late referral by GPs to secondary care
(GP delay); and delays in diagnostic tests being
carried out (diagnostic delay) [9]. 

Primary Care is usually the first contact patients
have with the health system regarding a problem that
may be an indication of cancer. The GPs are the gate-
keepers who initiate the referral to secondary care. It
is evident that patients need to present to their GPs
with potential symptoms early, unfortunately we are
aware from previous research that public awareness
on cancer signs and symptoms are low [10,11]. The
role of the GP in referring the patient cannot be under-
estimated and it is important that the patient journey
is seamless. Delayed referrals equate to delayed diag-
noses and therefore, preventing delayed referrals to a
specialist will minimise time to diagnosis of cancer.
In 2005, The National Institute for Health and Clinical
Excellence (NICE), published a document ’Referral
guidelines for suspected cancer’ aiming to ensure the
prompt referral of a patient with possible signs or
symptoms of cancer by the GP to secondary care.

In order to facilitate the earlier presentation and
diagnosis of cancer The Cancer Reform Strategy [5]
announced collaboration between the DoH, National
Cancer Action Team and Cancer Research UK to form
the National Awareness and Early Diagnosis Initiative
(NAEDI). In 2009 NAEDI was launched, the key aims
were to support projects and initiatives that were
promoting the importance of earlier diagnosis of
cancer. In 2011, NAEDI co-ordinated a national
campaign, ‘Be Clear on Cancer’. So far the campaign
has raised awareness of the signs and symptoms of
bowel, lung and breast cancer. The government are
targeting diseases that currently have inequalities in
early diagnosis and treatment. The concept is to
increase public awareness of the signs and symptoms
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Figure 1: Categorisation of delay.
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of cancer and to encourage people to seek
advice from their GPs early, leading to early
diagnosis. This initiative has been promoted
through the media, with a targeted audience
of men and women over the age of 50 of
lower socio-economic backgrounds that
may otherwise delay going to their GP for
advice [12,13].  
To support ‘Be Clear on Cancer’ in

January 2011 the DoH published a white
paper [14] outlining a framework on
improving health outcomes. Particular focus
was placed on the importance of early diag-
nosis, screening programmes and ensuring
all patients have access to all treatment
options. The objective of this innovation is
to improve survival rates and early diagnosis
of cancer patients. The white paper declared
that, by the year 2014/15 cancer survival
rates must increase, by an extra 5000 lives a
year [15] and the National Health Service
(NHS) Commissioning Board are to be held
accountable if the targets are not met.

Bladder Cancer
Worldwide statistics for 2008 established an
estimated 382,660 new bladder cancer cases
were diagnosed per year. These statistics
make bladder cancer the sixth most
common cancer worldwide [6,8]. In the UK
there were 10,500 new bladder cancers diag-
nosed in 2008. In males, bladder cancer is
the fourth most common cancer, with 7,390
new cases being diagnosed. For females it is
the twelfth most common cancer, with 2,945
new cases diagnosed per year. This repre-
sents a ratio of 5:2 (male:female) [16].
Survival rates in the UK for bladder cancer
have improved since the late 1970s however,
there are still concerns, particularly in

females (Figure 2: England and UK Mortality
Rates) who have shown very little change in
mortality rates over the years [17,7].
Statistically Caucasian men are most likely

to develop bladder cancer, with Asian and
African men classified as a lower risk group
[18]. The mortality rates for men have been
consistently falling, with a 35% reduction
overall over the past six years.  However,
females have demonstrated very little
change in their mortality rate [7].  Women
often have more advanced tumours than
men at the time of their diagnosis [19].  Like
all cancers, if bladder cancer is diagnosed in
its early stages survival rates are improved.
For example, Ta (superficial cancer) patients
are usually cured or the disease is controlled.
Fifty percent of patients diagnosed with a
stage T2 (intermediate bladder cancer) will
live for more than three years post treatment,
and of patients diagnosed with a stage T3
disease (advanced bladder cancer) only 1:4
(25%) of patients will survive longer than
three years [20].
Patients that present with advanced

cancer have limited treatment options avail-
able to them, for example, patients would
not necessarily have the option of curative
surgery. This may suggest why survival
rates in the UK are lower.  The key principle
is earlier diagnosis initiating optimum treat-
ment options, with an overall outcome of
improved survival. We know if bladder
cancer is diagnosed in the early stages of the
disease the likelihood of progression to
death is a minimal risk [21,20]. Low-grade
bladder cancer is usually treated conserva-
tively to observe for recurrences [21],
whereas, high-grade bladder cancer is
treated with intravesical therapy, major

pelvic surgery and has a lower survival rate
long term [20].
Early diagnosis and prevention of bladder

cancer and its recurrence is probably one of
the most cost efficient as bladder cancer is
one of the most expensive malignancies to
treat because it has the highest recurrence
rate of any malignancy and surveillance
programs are long [22]. High grade bladder
cancer patients who proceed to radical pelvic
surgery stay in hospital for an average of two
weeks and the rehabilitation programme will
invariably outweigh the income tariff for the
hospital from the surgery, and the real cost is
substantially higher.  
Earlier diagnosis will increase national

survival rates [9], and allow adherence to
organisational targets like the sixty-two day
pathway treatment rule [5]. More impor-
tantly, patients themselves will benefit from
a reduction in psychological stress as well as
an improvement in the overall experience of
being diagnosed with bladder cancer earlier
[23] and potentially having a greater
survival benefit.

Future Suggestions
The government is trying nationally to
address the dilemma of low cancer survival
rates in the UK, which will help address the
inequalities we exhibit nationally in bladder
cancer (Figure 2: England and UK Mortality
Rates).  In the UK we need to do more work
around potential barriers to late presenta-
tion to improve our overall survival rates for
patients being diagnosed with bladder
cancer. Education is paramount and recently
Action on Bladder Cancer, primarily a
patient focused charity, formed to raise the
profile of bladder cancer to the public and
improve information available on the web to
patients and carers in the UK. Their excel-
lent website has high quality readable pages
(www.actiononbladdercancer.org) and has
real stories of patients’ transition through
the diagnostic pathway. Also a new organi-
sation Nurse Against Bladder Cancer
(NaBC) has been formed as a forum for
bladder cancer nurses throughout the UK to
share good practice and support education
on bladder cancer.
Whilst it appears that a great number of

initiatives have been taken to improve
cancer survival and more are planned for
the near future, strategic innovation needs
to be implemented to promote and raise
public awareness of signs and symptoms of
bladder cancer.  In 2013 the national
campaign ‘Be Clear on Cancer’ will be
trying to address these inequalities by
launching their next campaign ‘Blood in
pee’ [24]. ■

patients themselves will benefit from a reduction in psychological stress as well as an improvement 
in the overall experience of being diagnosed with bladder cancer earlier and potentially having a 

greater survival benefit.

Figure 2: bladder cancer age-standardised mortality rates between 1971 and 2008 for the UK [7].
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Background
Li Fraumeni Syndrome (LFS) is a rare autosomal
dominant hereditary cancer syndrome characterised
by germline mutations of the TP53 tumour
suppressor gene. The syndrome is associated with a
range of cancers, particularly sarcomas, gliomas,
adrenocortical and breast carcinomas, as well as
other malignancies, particularly during childhood
and early adulthood [1,2]. Among women with LFS,
the most common is breast cancer, with a 49% risk
of developing the disease by age 60 [3].  Overall the
life-time risk of cancer is estimated at 52% by age
40 and 80% by age 50, and the life-time risk has
been estimated at 100% in one study [2,4,5]. 
At least 70% of LFS patients have a germ line

TP53 mutation, which remains the only confirmed
genetic defect associated with the condition [2].
TP53 is primarily known for the central role it plays
in the stress response of the cell to multiple insults,
and is a key regulator of cell cycle arrest, apoptosis,
senescence and DNA repair [6,7]. The pleiotropic
roles of TP53 are still being elucidated and recent
work points to p53 also having a role in ageing,
immune response and cell metabolism [8-10]. 
There have been competing and evolving

diagnostic criteria for TP53 gene testing in different
countries and institutions. A simplified set of criteria
has recently been published by Professor Nazneen
Rahman of the Genetics and Epidemiology group at
the Institute of Cancer Research. The decision-tree
makes it clearer to clinicians presented with
paediatric cancer patients, or adults with extensive
personal or family histories of malignancy, whether
a TP53 test is desirable [11].
Currently there are no cancer prevention

strategies in place for LFS sufferers. Newly
diagnosed patients are subject to varying levels of
surveillance but are offered no practical steps to
reduce the risk of developing malignancies other
than bilateral risk-reducing mastectomy in women. 
The main area of clinical research into LFS

focuses on the development of more effective
surveillance regimes for diagnosed sufferers. In
particular, there is an increased emphasis on
developing protocols for systematic scanning
programs, including whole-body MRI scans. One
example is the SIGNIFY trial currently underway in
the UK, but similar trials are on-going in other parts
of the world (http://clinicaltrials.gov/show
/NCT01737255, http://clinicaltrials.gov/ct2/show/
NCT01464086).

Puzzling Features of LFS
To date the common understanding has been that
LFS patients are at greater risk of developing
malignancies because of the accumulation of
secondary mutations over and above the mutated
TP53. However, there are a number of puzzling
features of LFS that suggest that there are other
important mechanisms involved in carcinogenesis
in addition to damage to DNA repair mechanisms or
missing tumour suppressor activity.
The first and most obvious puzzle in LFS is that

the syndrome is characterised by unusual patterns
of cancer incidence. For example, the preponderance
of soft-tissue and bone sarcomas, adrenocortical

carcinomas, gliomas and other rare cancers. But
there is no evidence of increased risk of tobacco-
associated lung cancer or other malignancies
associated with environmental toxins or
occupational hazard, as would be expected if
damaged DNA repair mechanisms was the primary
outcome from loss of TP53 function [12].
Clinical evidence exists that LFS patients have

shorter telomeres than age-matched non-LFS
individuals and that children with LFS have mean
telomere length shorter than unaffected parents or
siblings [13,14]. Furthermore, shorter telomere
length is associated with a younger age of cancer
onset in LFS patients, and there is convincing
evidence of increased telomere attrition in
succeeding generations [15]. In many respects,
telomere length can be seen as an indicator of
biological aging that is independent of chronological
age, and that shorter telomere length corresponds to
greater biological age [16].
There are other aspects of the non-cancerous LFS

host that correspond, in some respects, with
characteristics of a more aged phenotype, including
significantly increased indicators of oxidative stress
and a remarkable degree of down-regulation of
caveolin-1 (cav-1) [17,18]. The latter finding,
comparing LFS carriers to non-carriers within
affected families, is especially noteworthy in that
loss of cav-1 is generally accepted as a marker of
premature aging in cav-1 knock-out mice.
Analysis of non-malignant fibroblasts and other

cells derived from LFS display unusual patterns of
senescence and some of them can undergo
spontaneous immortalisation in vitro. Where
control fibroblasts from skin biopsies underwent
senescence in the normal way, some of the
fibroblasts from a number of LFS patients entered a
long period of slow growth and replicative
senescence during which they showed altered
morphology, chromosomal damage, including
aneuploidy and telomeric association (contact
between two chromosomes at their terminal ends),
followed by escape from senescence, and the
resumption of cell division and replication.
Spontaneous immortalisation of human fibroblasts
almost never occurs in cultures from non-LFS
patients [19,20].  

The “Two Compartment LFS” Hypothesis
A new hypothesis is therefore proposed that links
these diverse clinical and epidemiological
phenomena of the host environment in non-
cancerous LFS patients, suggesting that the host is
‘primed’ with the pre-conditions for cancer to
develop according to the ‘two compartment tumour
metabolism’ theory developed by Professor Michael
Lisanti and his colleagues [21].
The ‘two compartment tumour metabolism’ theory

is a new paradigm that describes a metabolic shuttle
between autophagic cells in the tumour stroma and
tumour cells [22,23]. The theory proposes that cancer
cells induce oxidative stress in the stroma by
secreting hydrogen peroxide into the surrounding
tissues. Cancer-associated fibroblasts (CAF) respond
to this environmental challenge by activation and
entry into an autophagic state, undergo mitophagy,
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developing mitochondrial dysfunction and
experiencing a shift of metabolism towards
aerobic glycolysis. This metabolic shift
results in the production of high energy by-
products, l-lactate, ketones, glutamine and
other mitochondrial substrates, that the
tumour cells require to drive growth [24,25]. 
At the heart of this relationship between

tumour cells and the surrounding stromal
tissues is the autophagic response to
oxidative stress [26].  There is a
relationship between cellular senescence
and autophagy, suggesting that they are
part of the same “autophagy-senescence
transition (AST)”, and that they both
promote the anabolic growth of cancer
cells. It also links aging and cancer in a
radically new way, suggesting that cancer
is a disease of ‘accelerated host aging’ in
the tumour stroma [22,27].
An important hallmark of the ‘two

compartment’ theory is a loss of stromal
cav-1 and a corresponding upregulation of
cav-1 in tumour cells (i.e. the effects of
cav-1 are compartment-specific) [28]. Loss
of stromal cav-1 expression is a key
indicator of the effect of immortalised
epithelial cells on adjacent fibroblasts
[29,30]. The characteristics of the

accelerated aging model are summarised in
Table 1, which also lists the corresponding
features of the non-cancerous LFS host.
This new LFS hypothesis suggests,
therefore, that LFS affected individuals are
‘primed’ with the pre-conditions for ‘two
compartment tumour metabolism’ to take
place. Once cancer is initiated, the host
environment is already in a state where
stromal fibroblasts respond to tumour cells
by becoming activated and moving into a
state of autophagy, mitophagy and
switching metabolism to aerobic glycolysis,
thereby feeding the tumour cells with the
high energy by-products of this form of
metabolism. In short, cancer in LFS
patients rapidly moves to a state of ‘two
compartment’ tumour metabolism. 

Clinical Implications
This shift in emphasis from a focus on
accumulated DNA damage to cell-cell
interactions and accelerated aging has
important therapeutic implications for LFS,
of which the most important single
consequence is the idea that altering
certain aspects of the LFS host
environment can markedly reduce the risk
of cancer initiation and progression. Chief

among these is the disruption of the
preconditions for ‘two compartment
tumour metabolism’ to take place.
The new hypothesis outlines 3 targets

for this approach to active cancer reduction
strategies for LFS patients:

1. Inhibition of senescence in stromal cells
2. Induction of autophagy in tumour

cells/inhibition of autophagy in stromal
cells

3. Disruption of the metabolic shuttle
between stroma and tumour

Preclinical evidence exists in support of
each of these strategies. For example,
Komarova and colleagues [31] showed that
the mTOR inhibitor of rapamycin, which
inhibits cellular senescence, increased
lifespan and decreased the incidence of
spontaneous tumours in p53+/- mice. The
effect was stronger when started early in
life, suggestive of a systemic effect in the
host rather than in direct anti-tumour
activity.
Autophagy has compartment-specific

effects and the metabolic shuttle (Figure 1)
can be interrupted by inducing autophagy
in tumour cells, which are then unable to
metabolise the high energy fuels from
autophagic stromal cells. Alternatively,
stromal cells can be stopped from entering
autophagy (and hence from generating the
high energy fuels required by the coupled
tumour cells) by the use of the autophagy
inhibitor, chloroquine.
Another prediction of the hypothesis is

that cancer incidence in LFS can be
reduced by restriction of glucose supply,
which primarily feeds cells in the stroma.
Options for altering the availability of
glucose include dietetic alterations or
pharmacological interventions. Supporting
evidence for a metabolic influence in LFS
carcinogenesis is provided by work on
p53+/- mice, which showed that calorie
restriction in adult animals delayed the
development of cancer [32]. 
Chief among the pharmacological

interventions is the use of the anti-diabetic
drug, metformin, which targets many of
the pathways affected by dietary caloric
restriction, including AMPK, mTOR and
IGFR [33]. In the context of the LFS
phenotype, it would have dual effects. First
it acts to restrict the supply of glucose to
activated stromal cells through the
inhibition of hepatic glucose production.
Second it can act to block mitochondrial
oxidative phosphorylation in tumour cells,
thus starving cancer cells through two
distinct pathways.

Clinical Implications
This hypothesis opens the door to active
chemo-preventive strategies in terms of
autophagy inhibition, steps to reduce
oxidative stress, and so on. Drugs such as
metformin, chloroquine and other agents
with low toxicity, including anti-oxidants,
may also be worthy of further investigation
in LFS families. ■

Table 1. Characteristics of accelerated host aging in tumours and in the non-cancerous LFS host

Characteristic Two Compartment Non-Cancerous LFS Host
Tumour Model

Senescent Fibroblasts ✔ ✔

High Oxidative Stress ✔ ✔

Loss of Stromal Cav-1 ✔ ✔

Tumour Cells Resistant ✔ ✔

to Autophagy  

Figure 1. The metabolic shuttle between autophagic stromal cells (glycolytic metabolism induced by ROS), deliv-
ering high energy fuels to coupled tumour cells (depending on oxidative phosphorylation).
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The lymphatic system is usually the first place
that melanoma spreads to. The sentinel lymph
node (SLN) is the first lymph node or group of

nodes draining a cancer. The location of this node can
be identified by injection of a combination of blue dye
and radioactive tracer at the primary tumour site. The
node is then found intra-operatively with a gamma
probe and visualisation of the blue dye staining, and
sent for histological examination. 
Historically, the use of SLN biopsy was welcomed

by the surgical community as a minimally invasive
way to accurately identify patients with clinically
occult regional lymph node metastases and as a
valuable staging tool. Patients with a positive SLN
then went on to have a regional lymph node
dissection – termed “selective lymphadenectomy”.
The advantage to this technique was that it spared
node-negative patients an unnecessary lymph node
dissection and the significant co-morbidities
associated. There are also suggestions that it may
minimising the development of clinical nodal disease
[1]. This technique was thus popularised as an
alternative to elective lymph node dissection or nodal
observation. Metastasis to regional nodes is thought
to be the most important prognostic factor in patients
with early-stage melanoma and has been shown to
occur in approximately 20% of patients with
intermediate-thickness tumours [2,3].

Criticism and the Selective Lymphadenectomy
Trial (MSLT-1)
Concerns regarding the routine use of SLN biopsy in
melanoma patients were raised from as early as 1999
[4]. The critics argued that a survival advantage
should be demonstrated before the routine use of this
procedure could be endorsed, in the absence of an
effective adjuvant therapy.
Hopeful to obtain an answer to this, the first

Multicenter Selective Lymphadenectomy Trial (MSLT-
1) was designed to assess for a primary goal of
survival difference following wide excision of a
melanoma between patients randomised to either
wide excision and post-operative observation of
regional lymph nodes with lymphadenectomy if nodal
relapse occurred, or to wide excision and sentinel
node biopsy with immediate lymphadenectomy if
nodal metastases were detected on biopsy. In 2006,
the much anticipated results of the third of five
planned interim analyses of the MSLT-1 were
published [5]. This confirmed previous reports that
SLN status is the most powerful independent
predictor of survival but did not provide a definitive
answer as to whether or not SLN biopsy provided a
survival benefit. 
Among 1269 patients with an intermediate-

thickness (1.2 to 3.5mm) primary melanoma, the
mean estimated five year disease free survival rate for
the population was 78.3% in the SLNB group and
73.1% in the observation group. Five year melanoma
specific rates were similar in the two groups (87.1%

and 86.6% respectively). Five year survival rate was
72.3% among patients with positive SLNs and 90.2%
among those with negative SLNs. 
The result was surprising as two prior retrospective

studies had shown a 22% and 12% advantage for
early lymphadenectomy at five years [6,7]. This
differnce can be explained by the teram coined as
“prognostic false positivity”. This is where low
volume (micrometastatic) deposits in the sentinel
node would lead to incorrect upstaging of a disease
biology that may not have lead to regional relapse [8].
Extrapolations of the results of MSLT-1 have suggested
that the incidence of prognostic false positivity is
approximately 24% in patients with intermediate
thickness tumours and 34% for all patients [9]. 

The role of ultrasound in assessment of the
nodal basins
The proposed alternative to sentinel lymph node
biopsy is ultrasound assessment of the at risk regional
node basins. It has been reported that a third of
patients ultimately found to be sentinel node positive
can be found this way [10]. Positivity of the sentinel
node can be then confirmed with ultrasound guided
cytology. With the use of lymphoscintigraphy the
ability of ultrasound to identify positive nodes
increases to 50% [11]. 
Some have argued that high resolution ultrasound

could identify deposits of melanoma as small as 3-4mm
in lymph nodes and that this sufficient. However others
have argued that the sensitivity of ultrasound is too
limited to use it as the sole surveillance tool for early
detection of clinically occult regional nodal disease [1].
In reference to the use of ultrasound, another

criticism of the MSLT-1 trial was the method of
calculating disease-free survival. This has been
successfully challenged [14]. Contrary to what was
stated in the initial protocol, almost half of the patients
entered into the observation arm of MSLT-1 were
investigated by lymphoscintigraphy and regular
targeted high resolution ultrasound which detected
nodal metastasis in some patients before it became
clinically palpable, thus influencing the primary end-
point of the trial. In view of this, guidance from the
National Cancer Institute was issued stating that this
end-point should in future be calculated either by
excluding nodal recurrence as an event or by expressing
the end-point as distant disease free survival. 

Further analysis of the MSLT-1 data
It was anticipated that the fourth interim analysis of
the MSLT-1 data would be reported around 2008, and
the fifth and final analysis at 10 years’ follow-up in
2011; however controversy surrounds this. Only a
brief summary of the fourth interim analysis was
presented at a conference in 2010 in abstract form
[15], which many of its critics were unaware of. In
addition, rather than including the seven year follow-
up data, the researchers presented 10 year follow-up
data on a small, unspecified number of patients. 
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Current status
Despite the above arguments against the use of sentinel node biopsy
in the setting of melanoma and in the absence of any adjuvant
therapies, there remains enthusiasm for the technique. In 2012, The
American Society of Clinical Oncology (ASCO) and Society of
Surgical Oncology sought to provide an evidence-based guideline on
the use of lymphatic mapping and sentinel lymph node biopsy in
staging patients with newly diagnosed melanoma [12]. They
proposed that SLN biopsy should be recommended for patients with
intermediate-thickness cutaneous melanomas (breslow thickness 1-
4mm) for accurate staging purposes. Due to the fact that there are
relatively few studies focusing on thick melanomas (>4mm breslow
thickness), it was stated that sentinel node biopsy may be
recommended for staging purposes and to facilitate regional disease
control. It was identified that there was insufficient evidence to
support the routine use of sentinel node biopsy with thin
melanomas (<1mm breslow thickness), although it could be
considered in selected patients with high risk features, including
ulceration and mitotic rate greater than or equal to 1/mm2,
especially in the subgroup of patients with melanomas 0.75 to
0.99mm. 
They followed this with guidance with regards to completion

lymph node dissection, stating this should be performed if the
sentinel node biopsy was positive, advocating it for regional disease
control rather than a proven survival benefit. 
Within the UK, NICE guidance published in 2006 [13] stated that

as yet no published randomised controlled trial evidence confirmed
that the use of sentinel node biopsy benefits patients in terms of
disease free survival.  They state “sentinel node biopsy should only
be undertaken in centres where there is clinical experience of the
procedure and normally only within the context of ethics-committee
approved clinical trials. However, to maintain their already
established expertise, centres may continue to offer sentinel node
biopsy between trials”. In 2010, The British Association of
Dermatologists made recommendations for the management of
clinically node negative melanoma patients. They stated SLN biopsy
could be considered in stage 1B melanoma and upwards in
Specialist Skin Cancer Multidisciplinary teams and that patients
should be introduced to the concept of SLN biopsy as a staging
procedure with no proven therapeutic value [16].

Conclusion
An honest discussion must be held between the clinician and the
patient, stating that at the present time there is no clear survival
benefit for the use of sentinel node biopsy. Currently, in the absence
of any adjuvant therapies, its use can only really be advocated as a
staging tool should the patient desire a more accurate assessment of
their future risk of relapse.
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Neo-adjuvant chemotherapy (NACT) has
become a standard treatment for locally
advanced breast cancers; it helps to down

stage the disease and facilitate breast conserving
surgery (BCS) in patients who would have otherwise
needed mastectomy. However, compared to adjuvant
treatment, it offers no added survival benefits [1].
Multiple chemotherapeutic regimens have been
studied in combination for the neo-adjuvant setting;
however, desired clinical benefits from a particular
specific ‘tailored’ regimen is yet to be established [2].
Clinical decisions to give NACT are usually based on
the local advancement of breast cancer, tumour size
(large operable breast cancer) and/or proven axillary
lymph node metastases [3]. Compared to adjuvant
setting, patients receiving NACT benefit from the
ability to monitor therapy responses on treatment
(e.g. US and/or MRI) thereby allowing adjustments to
chemotherapy regimen and/or drug dosages
according to therapy responses [4]. Using the same
approach, non-responders to therapy can also be
identified early in the course of treatment thereby
sparing them from the unnecessary side effects of
chemotherapeutic drugs for no obvious clinical gains.
Further, breast tumours that show a complete patho-
logical response (pCR) to neo-adjuvant treatment
usually tends to show a better clinical prognosis than
to those with the residual disease [5]. Currently, a
commonly practiced NACT regimen worldwide
includes anthracyclines with cyclophosphomide and
5-fluorouracil [6]. Taxanes are added to anthracy-
cline–based regimens in neoadjuvant setting to
improve their clinical effectiveness and achieve
pathological complete response [7].     

Clinically, responses to NACT are assessed using
radiological imaging such as ultrasound (US) and/or
magnetic resonance imaging (MRI). Several guide-
lines to define tumour response on radiological
imaging have been proposed.  Among these, the
criteria validated by the Response Evaluation Criteria
in Solid Tumours (RECIST) group [8] and the UICC
(International Union Against Cancer) are widely
accepted and frequently used [9]. Using the
commonly used RECIST guidelines, responses can be
classified as a complete or partial, stable disease and
progressive disease (Table 1). In contrast, definition
of pathological complete response (pCR) can be
absence of invasive and non-invasive disease from
breast or from both breast and axillary lymph nodes
[10]. However, the above definition of pCR, varies
between studies, and therefore, to attain an unifor-
mity in reporting pCR an international expert panel
(IEP) re-defined pCR as the absence of invasive and
non-invasive disease from both breast and axillary
tissues at the time of surgery [11]. A more recent defi-
nition of pCR given by the US Food and Drug

Administration (FDA) agency for evaluation of NACT
trials [12] differs from the IEP’s definition in that, it
considers absence of only invasive disease from
breast and ipsilateral axilla ignoring the presence of
any in-situ cancer.  

Breast cancers on their cell surface express
hormone receptors; these can be used to determine
cancer prognosis and to formulate adjuvant
hormonal treatment strategies. In routine clinical
practice, immunohistochemical  (IHC) analysis is
used as a primary screening tool to evaluate
oestrogen (ER), progesterone (PR), and human
epidermal growth factor receptor 2 (HER2) status in
breast cancers [13,14]. Traditionally, IHC determined
breast cancer hormonal (ER, PR and HER2) status is
considered as a surrogate to molecular intrinsic sub-
types due to the difficulties at employing gene expres-
sion profiling (GEP) more routinely [15]. Earlier
studies reported a higher degree of concordance
between GEP and IHC defined breast cancer
taxonomies. However, with more recent evidence, a
significant variability has been reported between IHC
and GEP based breast cancer classifications [16-18].
Therefore, in light of the new evidence, concordance
between the clinical sub-typing based on the IHC and
the molecular sub-typing can be questioned.

Aim
The aim of our study was to assess anthracycline-
taxane based neoadjuvant breast chemotherapy pCR
and clinical response rates of the breast intrinsic
molecular sub-types based on the immunohisto-
chemical (IHC) determined ER, PR and HER2 surro-
gates.

Patients and methods
A retrospective clinical and pathological data analysis
for 58 patients treated with Epirubicin
Cyclophosphamide-Docetaxel NACT regimen from
January 2009 to December 2011 was performed.
NACT consisted of 4 cycles of Epirubicin,
Cyclophosphamide (EC) and 4 cycles of Docetaxel.
The pre-treatment baseline tumour measurements
were established on breast MR scan and compared
with the breast histological invasive cancer compo-
nent using RECIST criteria to assess therapy
responses. Assessing response this way, eliminated
any inaccuracies in tumour measurements as a result
of tumour fragmentation following taxanes. The
pathological complete response in our study was
determined according to the FDA’s definition of
absence of invasive carcinoma from breast on
histology. Statistically significant correlations were
determined on two-sided chi-square test; a proba-
bility value (p) of less than 0.05 was considered
significant. Using the immunohistochemical
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Table 1: RECIST CRITERIA (Adapted European Journal of Cancer 45 (2009) 228-247)

Response Definition

Complete Response (CR) Disappearance of all target lesions

Partial Response (PR) At least a 30% decrease in the sum of diameters of target lesions, taking as reference the baseline sum diameters

Progressive Disease (PD) At least a 20% increase in the sum of diameters of target lesions, taking as reference the smallest sum on study 
(this includes the baseline sum if that is the smallest on study)

In addition to the relative increase of 20%, the sum must also demonstrate an absolute 
increase of at least 5mm

OR

Appearance of one or more new lesions

Stable Disease (SD) Neither sufficient shrinkage to qualify for PR nor sufficient increase to qualify for PD, taking as reference the 
smallest sum diameters

profiling, molecular surrogates (luminal-A,
luminal-B, Erbb2 overexpressive and basal
phenotype) were defined from the ER, PR
and HER2 receptor status of the resection
specimens for all 58 breast cancer patients.
The above method to define molecular
surrogates’ remains valid and currently
accepted in routine clinical practice.

Results 
A total of 58 breast tumours were analysed.
52/58 (89.6%) were invasive ductal non-
specific type and 6/58 (10.3%) invasive
lobular type. The median age of the patient
groups was 55 years (IQR 48-72). Majority
of the ductal tumours were grade 3 (25/52),
23/52 of grade 2 and 4/52 of grade 1. In
contrast, lobular cancers were majority of
grade 2 (5/6) with only one patient showing

a grade 3 disease. A total of 32/58 (55.1%)
tumours were T3 and 26/58 (44.8%)
tumours were T2. Molecular classification of
58 tumours into intrinsic sub-types based on
IHC surrogates showed, 39/58 (67.2%)
were luminal A sub-type; 11/58 (18.9%)
basal-like triple negatives and 8/58 (13.7%)
Erbb2 overexpressives sub-type. Of the 52
ductal tumours, 63.4% were found to show
partial clinical response with a recorded
pCR rate of 9.6%. In contrast, 33.3%
lobular subtypes were found to show partial
clinical response with none of the patients
in the lobular group having a pCR (Table 2).
A further subgroup analysis of the data
based on ER+ vs. ER- tumours showed pCR
rates of 6.9% vs 6.6% and partial clinical
response rates of 60.4% vs 66.6% (Table 3).
Evaluation of therapy responses based on

the molecular subtypes showed: 7.6% of
luminal A had pCR, 51.2% had partial clin-
ical response and 41% stable disease.
Similarly for the Erbb2 sub-type, 12.5% of
patients had a pCR, 50% had partial clinical
response and 37.5% stable disease. Findings
from the basal like triple negatives showed a
pCR rate of 9%, partial clinical response rate
of 54.5% and stable disease rate in 36.3%
(Table 4). 

Discussion
For many years, histological classification of
breast cancers along with the immunohisto-
chemical assessment of predictive
biomarkers such as oestrogen (ER), proges-
terone (PR) and human epidermal growth
factor-2 (HER2) has remained gold standard
and clinically useful [19-21]. Over the past
decade, using microarray based-gene
expression profiling, four classes of intrinsic
breast cancer molecular subtypes (luminals,
basal-like, Erbb2 over-expressive and
normal-like) have been discovered with
distinct tumour biologies and varying clin-
ical outcomes [22]. As believed, the differ-
ences in tumour biology determine not just
the tumour prognosis but also sensitivities
to primary systemic chemotherapy [23].
Rouzier et al. evaluated the gene expression
profiles of 82 breast cancer patients treated
with anthracycline-taxane NACT and
reported pCR rates of 45% for the basal-like
and HER2-positive sub-types and 6% for the
luminal sub-types [24]. Kim et al. from their
series of 257 patients treated with adri-
amycin-taxane NACT showed similar find-
ings of a higher pCR rates 21.1% vs 10.5%
vs 8.9% p=0.001 for basal-like, HER2+
and luminal sub-type [23]. Carey et al. from
their 107 patients series showed 36% of
HER2+ and 27% of basal-like sub-types
acheived pCR (p=0.01) compared to only
7% of luminal tumours following anthracy-
cline only NACT [25]. Lv et al.from their
analysis of 102 tumours treated with
anthraccyline-taxane-carboplatin NACT
regimens found pCR rates of 24.4% ,22.2%
and 8.7% (p=0.041) for basl-like, HER2+
and luminal sub-types respectively [26].
Furthermore, the effects of anthracycline-
taxane based NACT in different biological
breast cancer phenotypes were examined in
the GeparTRio study involving 2,072 locally

Table 2: Data from the Complete Study Population

IDC % ILC %

No. of Patients 52 89.6 6 10.3

Pre-operative Tumour Grades
1 4 7.6 0 0
2 23 44.2 5 83.3
3 25 48 1 16.6

Tumour size
T1 0 0 0 0
T2 25 48 1 16.6
T3 27 52 5 83.3

Molecular Sub-types
Luminal A 36 69.2 3 50
erbB2-overexpressives 6 11.5 2 33.3
Basal-like 10 19.2 1 16.6
(Triple negatives)

Response to NACT
pCR 5 9.6 0 0
Non-pCR 28 53.8 2 33.3
Non-Responder 19 36.5 4 66.6

Surgical Treatment
WLE 20 38.4 2 33.3
Mastectomy 32 61.5 4 66.6
ANC 17 32.6 3 50

Table 3: Therapy Responses Based on IHC Determined Receptor Status

Receptor Status Number Therapy Responses

pCR PR SD PD

ER+ 43 3 (6.9%) 26 (60.4%) 13 (30.2%) 1 (2.3%)

ER- 15 1 (6.6%) 10 (66.6%) 0 (0%) 4 (26.6%)
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advanced breast cancers [27]. Findings from
this study showed a highest pCR rate of
57%  in patients age < 40 years with triple
negative (basal-like) status comapared to
35% pCR rate for luminal sub-types (Table
5). Therefore, a  summary all the above
studies suggest luminal sub-type compared
to basal-like and HER2+ molecular sub-
types generally have a pCR rate with
different chemotherapy regimens adopting
different pCR definitions. One possible
explantation for the low pCR rates observed
with the luminal sub-type is a low expres-
sion of proliferation cluster genes that deter-
mine chemo-sensitivity at the molecular
level [22,28].
Our study, showed pCR and partial clin-

ical response rates statistically significantly
correlated (pCR, p=0.03 vs. partial clinical
response, p=0.04) with luminal and Erbb2
subtypes respectively [26-30]. Compared to
other larger studies, the findings of low pCR
rates with basal-like triple negatives as
observed in our study may be related to the
smaller study size. Therefore, this finding
does not aim to contradict the results from
larger studies or carry a clinical significance.
However, within the limitations of a smaller

study and a retrospective analysis, results
from our study highlighted an interesting
finding of discordance in the pCR rates
between luminal subtypes as determined on
IHC and ER+ tumours. For all practical
purposes, in our clinical practice, IHC deter-
mined ER, PR and HER2 status were consid-
ered as surrogates of molecular intrinsic
sub-types and used to assess the therapy
response. 
Recently, an initially thought higher

degree of concordance between the gene
expression profiling and IHC defined breast
cancer taxonomies have been challenged
with a more recent version of classifications
[16-18]. A limited concordance has now
emerged between the taxonomies chal-
lenging the accuracy and validity of IHC
defined biomarkers surrogates of molecular
status. The 12th St Gallen International
Breast Cancer Conference (2011) Expert
Panel adopted a new approach to the clas-
sification of patients for therapeutic
purposes based on the recognition of
intrinsic biological subtypes within the
breast cancer spectrum. [29]. In this
consensus, sub-types defined by GEP were
included after an approximation based on

IHC surrogates. Variation in concordance
between IHC and GEP defined ER+
tumours ranged between 73%-100% for
luminal A and B categories; 41%-69% for
HER2-enriched tumours and 80% between
basal-like. In contrast, a recent study, the
2012 IMPAKT task force investigated the
medical usefulness of current methods for
the classification of breast cancer into the
‘intrinsic’ molecular subtypes using the
prediction analysis of microarray (PAM) 50
assay and an immunohistochemical surro-
gate panel including oestrogen receptor
(ER), HER2 and Ki67 [15]. Findings from
the study showed the available evidence on
the analytical validity, clinical validity and
clinical utility of ER/HER2 to be convincing
and concluded classifying breast cancers
into molecular subtypes based on the IHC
assessment of ER, HER2 and Ki67 with a
14% cut-off. 
Furthermore, responses to NACT and the

prognosis can also vary for based on the
histological type; therefore, defining the
relationship between each histological type
and the clinico-pathological response to
NACT is essential to optimise individualised
treatments. In a  recently published
Japanese study by Nagao et al. marked vari-
ations in therapy responses to anthracy-
cline-taxane based chemotherapy were
noted within the same histological subtype
[30]. Gonzalez-Angulo et al. compared
expression of established histopathologic
and biologic markers of proliferation, apop-
tosis, and angiogenesis in invasive lobular
carcinoma and invasive ductal carcinoma
(no special type) and concluded that both
ductal and lobular pathologies are different
biologic entities and therefore should
require tailored options for systemic treat-
ment [31]. The low pCR rate seen with
lobular subtypes in our study strengthens
the above argument for a need for individu-
alised treatment approach. Goldstein et al.
evaluated correlation between response to
neoadjuvant chemotherapy and the molec-
ular subtypes in a cohort of patients previ-
ously treated with neoadjuvant
chemotherapy. Overall, pCR was observed
in 28 of 68 cancers (41.2%). Although the
numbers classified as invasive lobular carci-
noma studied were small (11 of the 68

Table 4: Patients therapy response summary based on molecular sub-types

Characteristics Responders Stable Disease

pCR Partial

Total Number of patients 58

Molecular Sub-types
Luminal (39/58) (A) 3 (7.6%) 20 (51.2%) 16 (41%)
erbB2-overexpressive (8/58) 1 (12.5%) 4 (50%) 3 (37.5%)
Basal-like (11/58) 1 (9%) 6 (54.5%) 4 (36.3%)
(Triple negatives)

Pre-operative Tumour Grades
Grade 1 0 2 2
Grade 2 2 12 14
Grade 3 3 16 7

Tumour size
T1 0 0 0
T2 3 12 11
T3 2 18 12

Surgical Treatment
WLE 2 13 7
Mastectomy 3 17 16
ANC 1 11

Table 5: Multivariate analysis for pCR within different molecular groups (Adapted from GeparTrio Study; Huober von Minckwitz et al. 2010)

Factor Luminal A, pCR Luminal B, pCR HER2 like, pCR Triple negative, pCR
at surgery (n=562) at surgery (n=462) at surgery (n=193) at surgery (n=351)

pCR (%) P value pCR (%) P value pCR (%) P value pCR (%) P value

Age (years)
<40 10.1 24.1 33.3 57.0
>40 6.6 0.256 17.8 0.163 28.2 0.441 34.1 0.01

Tumour Grade
III 16.2 <0.0001 24.3 0.018 31.3 0.164 39.5 0.137
I+II 3.8 17.8 25.3 30.5

Histological Type
Ductal / others 7.8 0.376 20.0 0.058 31.0 0.164 38.9 0.702
Lobular 4.3 11.9 7.7 39.1
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tumours), they observed that none of the
morphologically classical lobular carci-
nomas, classified as luminal-A neoplasms
(n= 3), showed a pCR [32, 33].  Results
from our study mirrored the above findings,
reiterating that the poor therapy responses
in luminal subtypes as determined on IHC
could be related to the poor histological
subtypes rather than a faulty intrinsic
biology. However, in our study, the mitotic
rate or Ki67 index was not analysed in
lobular cancers to see if this could have
contributed to the poor pCR rate observed
with this histological subtype. In the light of
all this evidence, and in the era of tailored
therapy for individual patients, neoadjuvant
chemotherapy in patients with ER+, HER2-
, classical type invasive lobular carcinoma is
no longer recommended [33].
A superior NACT response rate does not

always translate into improved clinical
benefit as seen with the triple negatives
(basal-like) tumours. Dent et al. from the
study of 1,061 patients showed triple nega-
tive (basal-like) tumours generally have a
more aggressive clinical behaviour with a
poor recurrence free and a 5 year overall
survival (HR 2.6 vs 3.2, p <0.001) [34].
This paradox of high sensitivity to NACT
and poor clinical outcome can be explained
by studies looking at the ability of tumours
to achieve a pCR following therapy rather
than the molecular characteristics itself. As
shown by Carey et al. and Kim et al., pres-
ence of residual disease and not the molec-
ular sub-type that determines the 5 year
survival [23, 25]. In both these studies, the
overall survival was found to be uniformly
low across different subtypes if the
tumours failed to acheive a pathological
complete response. Therefore, failure to
acheive pCR may be considered as a more
acurate determinant of cancer prognosis
rather than the a particular molecular
subtype itself.

Conclusion
In summary, our study showed pCR and
partial clinical response rates were mainly
associated with the luminal and Erbb2
intrinsic subtypes. Luminal molecular
subtype showed a relatively good concor-
dance with their IHC surrogates (ER+).
With the recent evidence suggesting a high
variation in the concordance rates between
the IHC/GEP based classifications; an accu-
rate molecular diagnosis and an apprecia-
tion of the individual subtype sensitivity
and responsiveness to NACT is necessary to
plan treatment and assess therapy responses
in clinical trials. ■
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Diary of Events
July
GSTT Mesothelioma Study Day
4 July 2013, London UK
T: +44(0)207188 4758 
E: rachel.c.thomas@gstt.nhs.uk

Beatson International Cancer
Conference 
7-10 July 2013; Glasgow, UK
E: conference@beatson.gla.ac.uk

Radiotherapy in Cancer Care
8–12 July 2013; London, UK
W: www.royalmarsden.nhs.uk/school
E: school@rmh.nhs.uk 
T: +44 (0) 020 7808 2900

BNOS 2013
10-12 July 2013; Durham, UK
W: www.dur.ac.uk/conferences/

2nd World Congress on Thyroid
Cancer 
10-14 July 2013; Toronto, Canada
W: http://thyroidworldcongress.com/

5th Annual WIN Symposium
10-12 July 2013; Paris, France
W: www.winsymposium.org

NEW
FRCS Exit Exam Revision Course
12-14 July 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)0161 446 3773 or 
E: education.events@christie.nhs.uk

Essential Communications Skills
12 July 2013; Middlesex, UK 
E: anni.hall@nhs.net

NEW
Advanced Life Support
15-16 July 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)0161 446 3773 or 
E: education.events@christie.nhs.uk

17th Annual Conference in Medical
Image Understanding and Analysis
(MIUA)
17-19 July 2013; Birmingham, UK
E: miua2013@cs.bham.ac.uk

Management of Central Venous
Access Devices
18 July 2013; Middlesex, UK 
E: anni.hall@nhs.net

Gynaecological Cancer Care
29 July – 2 August 2013; London, UK
W: www.royalmarsden.nhs.uk/school
E: school@rmh.nhs.uk 
T: +44 (0) 020 7808 2900

August
Bone Marrow Biopsy Training
6–7 August 2013 & observation date
tbc; London, UK
W: www.royalmarsden.nhs.uk/school
E: school@rmh.nhs.uk 
T: +44 (0) 020 7808 2900

NEW
Metastatic Spinal Cord
Compression
15 August 2013; Manchester, UK

W: www.christie.nhs.uk/school-of-

oncology/education-events

T: +44(0)0161 446 3773 or 

E: education.events@christie.nhs.uk

Managing Complex Lymphoedema
(Level 4 and M)
19 August 2013; Glasgow, UK

Margaret Sneddon 

T: +44(0)41 330 2072 

E: lymph@glasgow.ac.uk

1st Manchester International
Medical Student Cancer Conference
30 August-1 September 2013;

Manchester, UK

W: www.christie.nhs.uk/

school-of-oncology/education-events

T: +44(0)161 446 3773 

E: education.events@christie.nhs.uk

September
NEW
Lymphoedema: Core Skills and
Knowledge (Level 3)
3 September 2013; Glasgow, UK

Margaret Sneddon 

T: +44(0)41 330 2072 

E: lymph@glasgow.ac.uk

Bone Research Society/British
Orthopaedic Research Society Joint
Meeting
4-5 September 2013; Oxford, UK

E: events@brsoc.org.uk 

W: www.brsoc.org.uk 

Clinical Radiology Annual Scientific
Meeting 2013
9-11 September 2013; London, UK

W: www.rcr.ac.uk

NEW
RCR Clinical Oncology Annual
Meeting
10 September 2013; London, UK

E: conf@rcr.ac.uk 

T: +44(0)20 7299 130 

F: +44(0)20 7323 3100 

W: www.rcr.ac.uk/

onc-annual-meeting

NEW
Personalised Medicine & Cancer
Treatment
16 September 2013; Manchester, UK

W: www.christie.nhs.uk/school-of-

oncology/education-events

T: +44(0)161 446 3773 

E: education.events@christie.nhs.uk

NEW
2nd Annual Conference on Cancer
Vaccines 
18-19 September 2013; London, UK

W: Smi-online.co.uk

NEW
Edinburgh MRCS Preparation
Course 
21-22 September 2013; 
Edinburgh, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)0161 446 3773 or 
E: education.events@christie.nhs.uk

NEW
Cancer & Cardiology for GP’s
23 September 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)161 446 3773 
E: education.events@christie.nhs.uk

ASTRO's 55th Annual Meeting
22-25 September 2013; 
Georgia, Atlanta, USA
www.astro.org

5th ORBS International meeting 
23-25 September 2013; 
Nottingham, UK
E: admin@orbsmeetings.com

NEW
Essential Communications Skills 
24 September 2013; Middlesex, UK
E: anni.hall@nhs.net

NEW
Ovarian cancer and the Leah
Lederman lecture and Annual
General Meeting
25 September 2013; London, UK
W: www.rsm.ac.uk

NEW
Teenage & Young Adults in
Oncology
26 September 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)161 446 3773 
E: education.events@christie.nhs.uk

Joint 17th ECCO – 38th ESMO –
32nd ESTRO European Cancer
Congress
27 September – 1 October, 2013;
Amsterdam, The Netherlands
W: www.ecco-org.eu

October
NEW
Future Innovations in Treatment for
Colorectal Cancer
2 October 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)0161 446 3773 or 
E: education.events@christie.nhs.uk

NEW
The Christie FRCR Part 2B
Preparation Course
5-6 October 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)0161 446 3773 or 
E: education.events@christie.nhs.uk

18th ESGO International Meeting
5-8 October 2013; Athens, Greece
W: www.esgo.org 

BLS Conference 2013
6-8 October 2013; Birmingham, UK
W. www.thebls.com 
T: +44 (0)1452 790178

NEW
Living with Sexuality & Cancer
16 October 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)0161 446 3773 or 
E: education.events@christie.nhs.uk

NEW
Introduction to lymphoma for
nurses
17 October 2013; Maidstone, UK
E: healthprofessionals@
lymphomas.org.uk or 
W: http://www.lymphomas.org.uk/
health-professionals/conferences\

16th Annual BOPA Symposium
18-20 October 2013; Edinburgh, UK
W: http://www.bopawebsite.org

NEW
Haematology Nurse Study Day
(Acute Myeloid Leukaemia) 
21 October 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)0161 446 3773 or 
E: education.events@christie.nhs.uk

Management of Central Venous
Access Devices
24 October 2013; Middlesex, UK
E: anni.hall@nhs.net

NEW
RCS Future Surgeons – Key Skills
for Medical Students and FY
Trainees
26 October 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)0161 446 3773 or 
E: education.events@christie.nhs.uk

15th World Conference on Lung
Cancer 
27-31 October, 2013; Sydney,
Australia
W. www.2013worldlungcancer.org/

November
Supportive & palliative care for can-
cer patients
5 November 2013; Middlesex, UK
E: anni.hall@nhs.net

PRiMa Conference: Pain and
Symptom Management in
Supportive and Palliative Care
7 November 2013; Manchester, UK
W: www.christie.nhs.uk/school-of-
oncology/education-events
T: +44(0)161 446 3773
E: education.events@christie.nhs.uk

To have your event listed in the Oncology News diary 
e: Patricia@oncologynews.biz by August 10th 2013.
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Book Reviews
Therapy Dogs in Cancer Care – A Valuable Complementary Treatment    
Author: Dawn A Marcus. Publisher by: Springer. ISBN: 978-1-4614-3378-1. Price: Softcover: £44.99 eBook: £35.99

As a dog lover myself, I was thrilled to
receive this book to review. As a cancer
research scientist, I was equally delighted

that it is grounded in evidence-based facts,
based on quantitative studies of physiological
measurements and qualitative measures of
quality of life, as well as drawing on the anec-
dotal. It begins with an excellent overview of
how complementary therapies can help relieve
cancer-related symptoms (although UK readers
should note that the statistics are largely derived
from the US), and goes on to detail how physical
activity can reduce the risk of developing and
then relapsing from certain cancers. This is
picked up later in the book, where the benefits of
dog walking (and exercises with leads!) are
described. Other sections inform the reader how
therapy dogs can benefit patients at diagnosis,

during cancer treatment and at the end of
life. Practical applications are also consid-
ered; for example, the risk of infection trans-
mission, and how health practioners can
safely establish a therapy dog program. It is
especially important that the welfare of the
therapy dogs is considered, and Dr Marcus
gives us recommendations on how often
dogs should “work” based on stress
responses such as salivary cortisol. Overall,
this is a highly accessible and informative
book, which is recommended for both
oncology specialists and cancer patients. n

Dr Heidi Sowter, 
Reader in Oncology, Faculty of EHS

Reader in Oncology, University of Derby, UK.

Principles and Practice of Modern Radiotherapy Techniques in Breast
Cancer   
Editors: Ayfer Haydaroglu. Gokhan Ozyigit. Published by: Springer 2012. ISBN: 978-1-4614-5115-0. Price: Hardcover: £126.00 eBook: £100.50

The authors of this short book, Dr Ayfer
Haydaroglu and Gokhan Ozyigit are
Professors of Radiation Oncology at the

Ege and Hacettepe Universities Faculty of
Medicine, Department of Radiation Oncology in
Ankara, Turkey. The other authors in the book
are a multidisciplinary group of specialists
drawn from different Universities across Turkey
and a few from Cyprus, Belgium and
Switzerland.
The book has in total has 358 pages including

the index and is divided into 24 chapters under
five main headings. The first two parts: General
Information and the Therapeutic Results of
Radiotherapy in Breast Cancer cover general
topics such as epidemiology and aetiology of
breast cancer, breast cancer staging, molecular
classification of breast cancer, mechanisms of
resistance to radiation and interaction of chemotherapy, radio-
therapy and timing, interactions of radiotherapy with
hormonotherapy and therapeutic results of radiotherapy in
insitu disease, early stage, locally advance and metastatic breast
cancer. I found the chapters on mechanisms of resistance to
radiotherapy and interaction of chemotherapy, hormonotherapy,
radiotherapy and timing very interesting and informative.
Further, the chapters on therapeutic results of radiotherapy in
different stages of breast cancer are very well written, referenced
and detailed with regards to the most recent evidence available
from various clinical trials. I found reading these chapters highly
informative and useful with all the available evidence in regards
to the subject collated and compiled in one place.
The part three of the book is titled: Radiotherapy Atlas in

Breast Cancer and is the main highlight of this book. This part
consists of three chapters the cover the Organs at Risk and

Radiation Tolerance Doses, Chest Wall and
Regional Lymphatics and Breast and Tumour
Bed. All the chapters demonstrate the delin-
eation of both target and critical structures, in
actual treatment position rather than neutral
position of the body. The CT images in the
chapters are well illustrative and of a good
quality for the understanding of the subject. I
found this part of the book useful to build and
improve my basic understanding of the breast
irradiation fields.
The part four of the book is titled: Modern

Radiotherapy Techniques in Breast Cancer and
consists of a total of 9 chapters. This part of
the book cover various radiotherapy techniques
such as 3D planning technique, Inverse plan-
ning, Intensity Modulated Radiotherapy, Image
Guided Radiotherapy, Forward Planning

Intensity Modulation and Boost Technique in various depths and
details. Reading through the chapters provides a good theoret-
ical knowledge on the radiation physics and irradiation method-
ologies. The last section of the book provides an overview of the
Radiotherapy complications both early and late in good detail.
Overall, I have found this to be a very well illustrated text, easy

to read and very informative. The quality of the photographs in
particular could have been better on a glossy paper print but
even on a normal print paper pictures are of a reasonably good
quality. I would definitely recommend this book as a good read
to both Surgeons and Oncologists.  n

Tasadooq Hussain BA (Edu) MD MRCS, 
Clinical Research Fellow Breast Surgery, 

Cancer Biology Proteomics Group, 
University of Hull-HYMS, Hull, UK.
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The Biology of Cancer

“There is no comparable text in cancer biology…” 
– NATURE

“Overall, this is a remarkable achievement that is by far the most 
” 

– TIMES HIGHER EDUCATION SUPPLEMENT

The Biology of Cancer 

          

NEW Oncology titles for 2013...

w w w . c r c p r e s s . c o m

SAVE 20%

Save 20% using promotional code GKM24 at checkout when placing orders at www.crcpress.com
Expires 31/10/2013

FREE Worldwide Delivery

Atlas of Procedures in 
Gynecologic Oncology 

Third Edition
Nadeem R. Abu-Rustum, 

Richard R. Barakat & 
Douglas A. Levine

July 2013 | 978-1-84184-979-9 
312pp | £160.00 £128.00

Targeted Therapies in 
Oncology Second Edition

Giuseppe Giaccone & 
Jean-Charles Soria

October 2013  | 978-1-84214-545-6
512pp | £100.00 £80.00
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Journal Reviews
Neuro-Oncology
DNA fingerprinting in glioma cell lines
Brady P, Diserens AC, Castella V, Kalt S, Heinimann K, Hamou MF,
Delorenzi M, Hegi M. DNA fingerprinting of glioma cell lines and
considerations on similarity measurements. Neuro-Oncology
2012;14(6):701-711.

Glioma cell lines form a major part of novel in vivo and in vitro studies
in brain tumour research. However, cross contamination of cell lines
can lead to erroneous results. As a result, cell line validation is now a
standard part of many journal and grant body submission require-
ments. In this study, the authors reference 16 marker short tandem
repeat (STR) DNA fingerprints for 39 of the commonest glioma cell
lines, 3 of which were glioma-derived sphere lines, 24 of them being
established in the authors’ laboratory. Fingerprints were compared
amongst the cell lines and with a publically available database of 9
STRs (DSMZ Database). Cell lines with a similar score >0.8 were
compared, which showed 3 misidentified cell lines, of which 2 were
characterised as sub-lines of other glioma cell lines within the same
laboratory (LN319 sub-line of LN992 and LN443 sub-line of LN444),
and SF767 which was identical to ME180 – a squamous cell carci-
noma line. A similarity score of 0.8 is often used as a cut-off indicating
cross-contamination. When 9 STRs were randomly rearranged, 1
profile had a score of >0.8, 8 profiles had a score of >0.7, and when
all markers were used, no pairs were >0.8. The authors conclude that
the 9 STR marker-set did not reliably distinguish between the true
origin of cell lines when compared to 16 STR panels when a cut-off
value of 0.8 was used.

Reviewer’s opinion: This study highlights the importance of validation of
cell lines used in research and suggests a more robust panel of DNA finger-
prints for this purpose. In the future, journals may request more detailed
information regarding cell line origins, validation and procedures when
papers are submitted for publication. – SB

Tumour-initiating cells in human glioma
Clement-Schatlo V, Marino D, Burkhardt K, Teta P, Leyvraz F,
Schatlo B, Frank S, Schaller K, Castella V, Radovanovic I.
Quantification, self-renewal and genetic tracing of FL1+ tumour
initiating cells in a large cohort of human gliomas. Neuro-
Oncology 2012;14(6):720-35.

A subset of tumour-initiating cells (GICs) with stem cell-like features
may be responsible for tumour growth and recurrence in glioma.
Identification of these cells with stem markers, such as CD133, proved
inconsistent. In a previous study, the authors had identified this
tumour cell subpopulation using morphological features (large cells
with high nuclear/cytoplasmic ratio) and the presence of autofluores-
cence emission (FL1+). In this study, they have validated these results
in a larger cohort; 74 primary brain tumour samples and tumours
from a mouse model (GFAP-V12HA-ras B8) were cultured in stem cell
media and assessed for the percentage of FL1+ cells and capability for
self-renewal. Low grade tumours had low numbers of FL1+ cells and
a low capacity for long-term culture (<5 passages). In contrast, high
grade tumours showed higher numbers of FLV1+ cells, with those
derived from Grade IV tumours being best for long-term culture
(11/37 cultures >10 passages) and acquiring high levels of autofluo-
rescence. FLV1+ cells were identified in control samples derived from
epilepsy surgery; however, these did not acquire high levels of autoflu-
oresence and showed a low propensity for self-propagation, nor were
they tumourigenic when injected into the brains of nude mice. The
DNA fingerprints of these cultures assessed using microsatellites
showed genetic stablility in all but one of the specimens. 

Reviewer’s opinion: A novel method for the identification of glioma initi-
ating cells in vitro is advanced, and adds to the literature of methods identi-
fying subgroups of glioma cells within tumour populations.  Further work on

the phenotypic characterisation of glioma initiating cells within in vivo
models and human tissue will be invaluable. – SB

Pseudoprogression, tumour recurrence and
MRI
Hu L, Eschbacher JM, Heiserman J, Dueck A, Shapiro W et al.
Re-evaluating the imaging definition of tumour progression:
perfusion MRI quantifies recurrent glioblastoma tumour frac-
tion, pseudoprogression and radiation necrosis to predict
survival. Neuro-Oncology 2012;14(7):919-30.

Contrast enhanced MRI is used to measure treatment response in
glioblastoma (GBM) and define progression free survival (PFS).
However, pseudoprogression and radiation necrosis can radiolog-
ically mimic tumour regrowth and spread.  Radiation changes are
often evident along with tumour recurrence. Previous studies
suggested that the tumour burden within these radiation changes
may predict survival in patients with recurrent tumours. In this
study, the authors recruited 25 patients with recurrent GBM (previ-
ously treated with combined chemoradiotherapy) who underwent
image-guided re-resection of an enlarging lesion. 64% (16/25)
developed lesions within 6 months of treatment and 36% (9/25)
developed lesions over 6 months after treatment (range 8-53
months). Multiple perfusion MRI (pMRI)-based metrics were
recorded for pre-operative contrast enhancing lesions and corre-
lated with histological tumour fraction and overall survival. The
histological tumour fraction correlated most strongly with pMRI-
FTB (r=0.82; P<0.0001), and was the sole imaging factor that
correlated with OS (P<0.2). 

Reviewer’s opinion: This study assesses the use of perfusion MRI in
estimating tumour fraction within enlarging mass lesions post treatment
for GBM. This is a difficult area as GBMs are typically infiltrative, and
therefore the tumour burden within a resection specimen or debulking
may not be representative of the entire lesion. Regardless, experimental
MRI techniques are likely to become an important tool in the assessment
of treatment response in the future. Further studies correlating radiolog-
ical and pathological findings are essential. – SB

ABCB1 and hypoxia in glioblastoma 
Chou CW, Wang CC, Wu CP, Lin YJ, Chun Lee Y, Cheng YW, Hseih
CH. Tumour cycling hypoxia induces chemoresistance in glioblas-
toma multiforme by upregulating the expression and function of
ABCB1. Neuro-Oncology 2012;14(10):1227-38.

Chemoresistance is an inherent feature of glioblastoma (GBM)
that contributes to its poor prognosis. Many factors may be
responsible for this phenomenon, including tumour hypoxia.
Cycling hypoxia as a result of reduced tumour blood flow may
limit chemotherapy responsiveness, although the mechanisms are
unknown. ABCB1, an efflux pump, is expressed by GBM cells and
can be regulated by hypoxia inducible factor 1 (HIF1). These
authors investigated the effect of cycling hypoxia on chemoresis-
tance and ABCB1 functionboth in vitro and in vivo. There was
higher HIF1 and ABCB1 expression (protein and mRNA) in
cycling hypoxic tumour cells (U87 and GBM8401) compared to
chronic hypoxic cells and normoxic cells.  Following transfection of
U87 cells with a lentiviral vector containing an ABCB1 promoter-
driven luciferase reporter, there was a significant increase in tran-
scriptional activation of ABCB1 in the cycling hypoxia cells. In
GBM, cycling hypoxia results in ABCB1 induction via upregulation
of HIF1. Using MTT assays, cycling hypoxia also resulted in
increased chemoresistance to BCNU and doxorubicin compared to
normoxic controls. ABCB1 overexpression also resulted in
increased chemoresistance, suggesting its importance in the
controlling pathway. In xenograft models, immunofluorescence

ONJA13_ILR SO04  23/06/2013  18:03  Page 100



Volume 8 Issue 3 • July/August 2013 101

for ABCB1, HIF1 and Hoeschst 3342 (a perfusion marker) showed
strong co-localisation in perfused areas of the tumour. Again,
xenograft-derived cycling hypoxia tumour cells had higher ACBC1
expression and chemoresistance compared to chronic hypoxic and
normoxic controls.  

Reviewer’s opinion: This study shows that the microenvironment plays an
important role in the maintenance of tumour growth and response to
therapy. Hypoxia is responsible for part of the chemoresistance commonly
found in these tumours and may be a potential synergistic target for future
multimodal directed therapies. – SB

Clinical Colorectal Cancer 
Long-term results of 2 adjuvant trials reveal
differences in chemosensitivity and the
pattern of metastases between colon cancer
and rectal cancer
Kornmann M, Staib L, Wiegel T et al. Clinical Colorectal Cancer
2013;12(1):54-61.

Since the intergroup studies a decade ago it has been accepted that
combining folinic acid (FA) with 5-FU has significant survival benefits
in adjuvant treatment for colon cancer.  No such benefit has been
established in rectal cancer, the treatment of which has undergone a
greater paradigm shift with the introduction of both neoadjuvant
radiotherapy and total mesorectal excision (TME) surgery.  Both tech-
niques have resulted in reduced rates of local recurrence, but neither
influences survival, which is related to the development of distant
metastases in 40% of patients.  This paper reports a comparison of
identically-designed randomised controlled trials of adjuvant
chemotherapy using combinations of 5-FU, FA and interferon-alpha
in locally advanced colon (FOGT1) and rectal (FOGT2) cancers.  Both
trials have previously reported that interferon-alpha increased toxicity
without survival benefit and, in keeping with previous data, the addi-
tion of FA did not improve 5-year overall survival in rectal cancer,
either for stage III (node-positive) tumours or stage II and II
combined, although a non-significant trend towards reduced local
recurrence and improved survival was seen in node-negative rectal
cancer.  Since all rectal cancer patients in the trial received 50Gy of
postoperative radiotherapy, the authors postulate that FA  acts as an
additional radiosensitiser, without potentiating the effects of
chemotherapy on distant metastases, i.e. adenocarcinoma of the
rectum and colon may not be the same disease. 

Reviewer’s opinion: Given its good toxicity profile, there seems to be no
reason to withhold folinic acid from 5-FU in the adjuvant treatment of node-
negative rectal tumours; however the benefit in locally advanced node-posi-
tive rectal cancer is negligible. – JRN

Clinical Breast Cancer 
Axillary nodal irradiation: is it a feasible
alternative to axillary dissection in clinically
node negative, sentinel node positive breast
cancers?
Outcomes of clinically node-negative breast cancer without axillary
dissection: can preserved axilla be safely treated with radiation
after a positive sentinel node biopsy? Sanuki N, Takeda A,
Amemiya A, Ofuchi T, Ono M, Ogata H, Yamagami R, Hatayama J,
Eriguchi T, Kunieda E.Clinical Breast Cancer 2013;Feb; 13(1):69-76.

This study analysed the role of axillary nodal irradiation as a feasible
alternative to axillary dissection for a safe control of early stage
breast cancer, including those patients with a positive sentinel lymph
node biopsy. It also compared and analysed the toxicity profiles of
nodal and regional irradiation with clinically negative and sentinel
node positive patient groups. Over 2100 Japanese patients from 3
institutions were studied over a 23-year period. All patients had cT1-

T2N0MO disease and were classified into 3 groups of nx
(n=1548) without any axillary surgery; the sn- group (n=518)
with negative SLNB; and sn+ (n=104) with positive SLNB. The
median follow-up times for were 88 (nx), 56 (sn-) and 55 (sn+)
months, respectively. Ninety-eight percent of the sn-group
received only tangent irradiation to axilla and 100 and 83% of
the sn+ and nx group, respectively, received additional regional
nodal irradiation. The 5-year cumulative incidences of axillary
failure and regional nodal failure for nx, sn- and sn+ were 34,
3, and 0 (2.7%, 0.7%, and 0%; P = 0.02, log-rank test) and 57,
4, and 0 (4.4, 1%, and 0; P =0.04), respectively. Overall survival
rates in 5 years for nx, sn- and sn+ were 96.4%, 98.9%, and
97.6% (P =0.03), respectively. Symptomatic but transient radi-
ation pneumonitis developed in 31, 16, and 6 (2.0, 3.1, and
5.7%). Mild arm oedema was observed in 1, 4, and 0 (0.06,
0.8, and 0%) in the nx, sn-, sn+ groups, respectively. In conclu-
sion, treatment without axillary dissection showed excellent
outcome with negligible toxicity for patients with clinically
node negative, including those with a positive SLNB. Regional
nodal irradiation after a positive SLNB is a reasonable alterna-
tive to axillary dissection.

Reviewer’s opinion: Follow-up data is reported on treating clinically
node negative and sentinels node biopsy patients with nodal and
regional irradiation therapy. The findings highlight excellent efficacy of
irradiation in controlling axillary and regional disease in nx and sn+
groups at ~5 year follow-up. Compared to sn- and sn+ groups, the
nx group showed worse regional control. This difference in responses
between the groups is thought to be due to the use of different
chemotherapy regimen in the nx group. The usefulness of treating
regional lymph nodes (SCF) with positive SLNB using nomograms to
predict the residual axillary burden was also highlighted. Lastly, the low
irradiation toxicity profiles compared to ALNC in isolation or ALNC
with regional irradiation augur well for employing these approaches in
similar studies and assess long-term data. - TH

Panel of Journal Reviewers

New Reviewer
Qian An PhD MD is a Senior Research
Fellow with a major research interest
in genetic abnormalities in human
cancers as biomarkers for cancer
diagnosis, prognosis and treatment.
She gained a PhD in Molecular
Oncology and completed her early
post-doctoral training at Cancer
Research UK and Southampton University, where her research
on oxidative DNA damage and unbalanced translocations in
human cancer led to a better clarification of the cytotoxic
mechanism of the anti-cancer drug 5-FU She joined the
Neuro-oncology Research Group led by Prof. Geoff Pilkington
at Portsmouth University in 2009 and currently she is investi-
gating mitochondrial abnormalities in the development and
progression of brain tumour, mitochondria-targeting novel
therapy across blood-brain barrier, and the Gas6/Axl pathway
in brain tumour chemosensitivity. Qian will review the journal
Neuro-oncology, taking over from Dr Sarah Bell.

Dr Sarah Bell, Specialty Trainee Neuropathology, Southern General
Hospital, Glasgow MRC Clinical Research Training Fellow, University of
Glasgow, UK.

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

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

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

Mr Tasadooq Hussain, BA(Edu.) (MD) MRCS a Clinical Research
Fellow Breast Surgery at Castle Hill Hospital, Hull and Eat Yorkshire
Hospitals NHS, UK.

Richard Novell, MChir FRCS, Consultant Coloproctologist, The Royal Free
Hospital, London, UK.
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The ASCO annual meeting is one of the most popular scientif-
ic meetings amongst the oncology fraternity worldwide. Over
30,000 professionals and carers get together to present and

discuss ground breaking research data and share information on
screening, early diagnosis, optimum management and surveillance. It
provides unparalleled opportunities to pay attention to the major
issues facing the profession. This year’s conference theme was
“Building Bridges” to conquer cancer and was aimed across all seg-
ments of the oncology community to achieve the highest standard of
care and best outcome. Record numbers of abstracts were present-
ed. The centre of focus of the meeting was the plenary session,
where scientific research of highest merit and greatest impact in the
field of screening and early diagnosis of cervical cancer, efficacy of
molecular agents in gynaecological, central nervous system tumours
and thyroid cancer and eagerly awaited practice changing, long term
use of Tamoxifen in breast cancer research data were presented.
Management of axillary lymph node metastasis on sentinel node

biopsy/sampling remains an ongoing debate. There is emerging
evidence that most of these patients do not need surgical axillary
clearance. Radiotherapy to the axilla seems to be the emerging
preference because of similar outcome. The results of the phase III,
EORTC trial (AMAROS) presented by Dr Emiel Rutgers from
Amsterdam confirmed that there were no significant difference
between adjuvant, radical, external radiotherapy to at least level III of
the axilla and supra-clavicular fossa or axillary lymph node dissection
(ALND) following sentinel lymph node mapping of the axilla in
patients undergoing breast conservative surgery or mastectomy. The
axillary recurrence rate was extremely low both in the surgery (0.54%)
and the radiotherapy to axilla group (1.03%) of patients at 5 years of
follow-up. Pre-menopausal age group as well as patients with grade
2/3 histology also derived similar benefits.
There were no significant differences between the surgery and

radiotherapy groups in disease-free survival (86.9% vs 82.7%; p =
.1788) or overall survival (93.3% vs 92.5%; p = .3386). In this trial
the axillary lymph node dissection (n=744) was associated with twice
the rate of lymphoedema (28 vs 14%) compared to axillary
radiotherapy (n=681), with no better loco-regional disease control
and fewer adverse effects. These practice changing results provide
further evidence that, in patients who are undergoing breast
conservative surgery or mastectomy for clinically negative axilla,
disfiguring and painful ALND can be safely avoided. Shielding of the
shoulder joint to avoid joint stiffness and pain must be the routine
practice. With increasing use of adjuvant systemic therapies, the need
for radiotherapy to the axilla needs to be investigated in selected
groups of patients. Abstract LBA 1001
The other area of the ongoing debate is the duration of adjuvant

endocrine therapy in breast cancer. Five years of Tamoxifen has been
the standard, particularly in the pre-menopausal age group.
However, in post-menopausal patients, particularly in patients at high
risk of relapse, switch and extended treatment beyond five years has
become a frequent practice because late relapses have remained a
major issue in oestrogen receptor positive breast cancer. The aTTom
trial results have been eagerly awaited by the oncology professionals,
since the publication of the ATLAS trial results in Lancet on 9 March

2013. The results presented by Richard Gray of the University of
Oxford confirmed that extending the duration of adjuvant tamoxifen
therapy from 5 to 10 years was associated with a significant 15%
reduction in the risk of recurrence (p 0.003) and a significant 25%
reduction in the risk of breast cancer mortality starting at year 10 (p
0.007) in 6953 women enrolled with early breast cancer. Moreover,
extending the duration of tamoxifen had no safety concerns and little
effect on non-breast cancer mortality. At least for a selected group of
patients, the results of aTTom and ATLAS provide “proof beyond
reasonable doubt” that, starting after year seven; the extended
tamoxifen does appear to primarily reduce the risk of recurrences as
well as mortality. Abstract 5
As a result of cervical cancer screening and the HPV vaccination,

cervical cancer is an uncommon cancer in the developed world.
However, health care disparities remain the never ending challenge
particularly in the countries where basic resources and access to
screening and vaccination is not available to the majority. Pooling of
resources, knowledge and ideas at international gatherings like ASCO
annual meetings provide unparalleled opportunities to overcome
these disparities. The programme committee deserves admiration
that this year two very important though very different presentations
on cervical cancer were included in the plenary session.
The first randomised, controlled trial conducted among 150,000

women in Mumbai slums over a period of 15-years evaluated the
impact of visual inspection with acetic acid (VIA) on cervical cancer
mortality. The take home message was that this simple, validated,
acceptable and cheap procedure would save almost 22,000 women
in India alone and 72,000 deaths in low-resource countries
worldwide each year. Abstract 2.
The other study was the results of Gynecology Oncology Group

(GOG) 240, a randomised trial in women with advanced, recurrent or
metastatic cervical cancer treated with paclitaxel based combination
chemotherapy with (n=227) or without (225) bevacizumab (15
mg/kg). The results at a median follow-up of 20.8 months
demonstrated a better response rate (48 vs 36% ; p 0.00807) and
improved median survival (17 vs 13.3 months; HR = 0.71, p 0.0035),
translating into a nearly 30% improvement in overall survival with the
addition of bevacizumab to chemotherapy. This is the first time that
a targeted agent has demonstrated such a meaningful improvement
in gynecological cancer. Abstract 3.
Surgery and radioactive iodine (RAI) remains the gold standard for

the management of thyroid cancer with a usually good outcome.
However, some patients do relapse, can become inoperable and RAI
refractory, with practically no effective systemic treatment options.
The results of “off label” use of targeted agent sorafenib (Nexavar) in
a phase III trial (DECISION) in 417 patients with progressive RAI-
refractory differentiated thyroid cancer showed a significant
improvement in the median PFS to 10.8 months compared with 5.8
months in the placebo group (HR 0.58; p <0.0001). Patients with
symptomatic disease and large tumour burden gained the most.
Abstract 4. n

Report by Dr Sunil Upadhyay, Consultant Clinical Oncologist,
Castle Hill Hospital, Hull, UK.

ASCO 2013: Building Bridges and Conquering Cancer     
Date: 31 May – 4 June, 2013. Venue: Chicago, USA.

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 
T/F: +44 (0)288 289 7023, E: patricia@oncologynews.biz
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Because of advances in health care,
the ageing of the Baby Boomer pop-
ulation, and rises in life expectancy,

the worldwide population of older adults is
growing. This conference will assemble
world-class experts to discuss, debate, and
disseminate evidence-based practice information pertinent to the
treatment of older adults with cancer. 
This year’s conference will provide a review of advances in the

management of solid tumours and hematologic malignancies in older
adults, and include debate sessions on related controversial topics.
The emerging data regarding geriatric assessment and interventions
will be highlighted along with a focus on the multidisciplinary team—
geriatric cancer care shared with our allied health professionals.
Advances in the basic science interface between cancer and aging will
be addressed at an interactive round table.
Attendees will have the opportunity to “Meet the Professor” in

order to present their challenging cases. SIOG is also pleased to offer
cutting-edge sessions in collaboration with the American Society of
Clinical Oncology and European Society of Medical Oncology. These
sessions will address the most recent advances in care for older
adults with cancer, and provide a blueprint for collaborations across
disciplines in order to move this field forward.
SIOG is also offering a special session summarising

recommendations from the Institute of Medicine’s Committee on

Improving the Quality of Cancer Care:
Addressing the Challenges of an Aging
Population.
This SIOG annual meeting provides a

unique worldwide forum to discuss your
latest results in research, to participate in

the most recent advances in clinical care and to learn from the
experience from others parts of the world. The conference is
dedicated to advancing the care of older adults with cancer and
fostering research that supports these advances. 
The 2013 SIOG Scientific Committee is composed of: Arti Hurria,

Chair (USA), Trine Jørgensen, Local Scientific Liaison (Denmark),
Matti Aapro, Chair, Corporate Relations Committee (Switzerland),
Riccardo Audisio, Past Conference Chair (United Kingdom), Laurence
Verhagen, CEO (Switzerland) and the following track leaders:
Track 1 – Solid Tumours in the Elderly - Hans Nortier (Netherlands),
Hyman Muss (USA) and Vesa Kataja (Finland)
Track 2 – Haem malignancies in the elderly - Reinhard Stauder
(Austria), Harvey Cohen (USA) and Lena Specht (Denmark)
Track 3 – New therapies and Basic Science - Martine Extermann
(USA) and Graham Pawelec (Germany)
Track 4 – Supportive Care - Pierre Soubeyran (France), Aaron Begue
(USA) and Jesper Grau Eriksen (Denmark) 
Track 5 – Advocacy and socio-economical issues - Trine Jørgensen
(Denmark) and Beena Devi (Malaysia) n

SIOG 2013 Conference
Date: 24-26 October, 2013. Venue: Copenhagen, Denmark.

The annual meeting of the British Association of Head and
Neck Oncologists was held in the Royal College of Physicians,
London. Given the significance of the event there was a hand-

some turn out of clinicians from all parts of the United Kingdom,
along with several foreign dignitaries. The program was well organ-
ised by Mr Ricard Simo, Consultant Head and Neck Surgeon, Guys
Hospital, London. The program was compact and full of interesting
papers. There was a very interesting update on NCRI trials by
Professor Hisham Mehanna, Professor of Head and Neck Surgery,
Birmingham. 
The Blair Hesketh Memorial lecture was delivered by Professor

Brian Schmidt, Director of the Bluestone Centre for Clinical research,
New York College of Dentistry, New York, USA. It was an entertaining
lecture on the pain management as well as neuronal
etiopathogenesis of head and neck cancers.  

The case based panel discussion was on the role of palliative care
in head and neck cancer.  This was followed by an excellent informal
lunch, trade display and poster display.  Post lunch session started
with annual general meeting mainly based on update on clinical
reference group for complex head and neck services. This was
followed by DAHNO update. The conference concluded with an
excellent debate on ‘this house believes that aggressive surgical
resection should be offered to patients who have symptomatic
incurable neck disease’.  
Overall, the event proved to be an interesting fun filled as well as

fruitful.  Next year’s meeting will be in Liverpool.  The program will
be attached to the European congress. n

Report by Mr M De, FRCS (ORL-HNS) Consultant ENT Head and
Neck Surgeon, Derby Hospitals NHS Foundation Trust.

British Association of Head and Neck Oncologists Annual
Scientific Meeting
Date: 27 April, 2013.  Venue: London, UK. 

PREVIEW

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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News update

Elekta’s latest release (v2.5) of MOSAIQ
Oncology Information System (OIS)
includes functionality specifically
designed for medical oncology prac-
tices. At the American Society of Clinical
Oncology (ASCO) Annual Meeting,
recently in Chicago, Elekta reinforced
the enduring reputation of MOSAIQ as
the definitive, comprehensive and scal-
able OIS that is suitable for all types of
cancer practices. 
MOSAIQ 2.5, the latest release of

Elekta’s market-leading oncology infor-
mation system, provides a complete
radiation oncology and medical
oncology solution in a single patient
record, accessible from all locations and
throughout the entire care continuum. 
The new functionality in MOSAIQ 2.5

will extend its support for comprehen-
sive oncology centres that want a
single, centralised treatment manage-
ment solution capable of coordinating
chemotherapy management, in addi-
tion to conventional RT treatments and
more dynamic, adaptive therapies. 
The tighter integration of planning

and image management within
MOSAIQ – along with customisable and
automated workflow tools to configure
MOSAIQ to match individual practice’s
specific workflow needs – enhances
efficiency and improves patient care.
MOSAIQ also features unmatched
connectivity to a wide array of hospital
systems, lab systems and treatment
devices.

For further information contact:
Patrick Greally, Elekta Limited,
T: +44 (0)1293 654462, 
E: Patrick.Greally@elekta.com 
W: www.elekta.com/MOSAIQ.  

Weston Area Health NHS Trust is
delighted to announce the launch of a
new, modern approach to the work
carried out in its Oncology (cancer) Day
Unit. The Unit is the first area within
Weston General Hospital to benefit from
the newly-installed wireless network,
which will eventually allow bedside
access to computers for clinical staff
throughout the hospital. Being able to
enter data at the bedside will reduce the
need for duplicate paperwork and the
risk of error – thereby increasing patient
safety and staff productivity.
Using new ‘Computers On Wheels’ or

COWs, members of staff on the
Oncology Day Unit are able to access a
new Chemotherapy E-Prescribing System
- called MOSAIQ® supplied by Elekta -
through the wireless network and while at the
patient’s side. 
Dr Serena Hillman, Consultant Clinical

Oncologist and Research and Development
Director at Weston General Hospital, said: “This is
an exciting development for the Trust and shows

our continued commitment to providing the
highest levels of patient care.”

For further information, please contact 
Caroline Welch on T: +44(0)1934 647091 or 
E: carolinewelch@nhs.net  
W: www.waht.nhs.uk

Leeds' St James's Institute of Oncology acquires two
elekta Versa HD radiotherapy systems 

St James's Institute of
Oncology, a leading radio-
therapy center in the UK,
recently ordered two Versa
HD™ systems, an advanced
linear accelerator designed to
improve patient care and
treat a wide range of
tumours throughout the
body. As the latest, most
sophisticated cancer treat-
ment system on the market,
Versa HD can help maximise
health care resources. The
system can deliver conven-
tional therapies to a wide
range of tumours
throughout the body, while
also permitting treatment of
complex cancers that require
extreme targeting accuracy.
St James's investigators performed extensive

clinical studies with High Dose Rate mode and
Elekta's 160-leaf multileaf collimator (Agility™),
both critical components of Versa HD. Agility
provides exceptional conformance of the radia-

tion beam to the tumour,
avoiding healthy tissue. In
addition, the unique combi-
nation of Agility – with its
rapid leaf speeds – and High
Dose Rate mode enables
rapid delivery of the radia-
tion dose, enabling faster
treatments. In their clinical
studies of these integrated
technologies, St James's
researchers achieved
substantial reductions in
treatment times. 
St James's first Versa HD

will be ready to treat patients
in July 2013, with the second
system operational by the
end of the year.
Versa HD is not for sale or

distribution in all markets. 
For further information contact: 

Patrick Greally, Elekta Limited,
T: +44 (0)1293 654 462, 
E: Patrick.Greally@elekta.com 
W: www.VersaHD.com

Picture shows Patient Peter Harding with staff from Weston General Hospital
Oncology Day Unit using the new technology.

Latest developments on products and services from the industry. To have your news included contact Patricia McDonnell on
patricia@oncologynews.biz or T/F:+44 (0)288 289 7023.

Weston General Hospital’s oncology treatment goes
wireless

Elekta highlight
new MOSAIQ® OIS
functionality at
ASCO 

To advertise your news in the News Update Section 
e: Patricia@oncologynews.biz by August 5th 2013.
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THE BIOLOGY OF CANCER by
Robert A Weinberg
Second Edition of Landmark
Textbook – Now Available

Incorporating important
advances in cancer biology,
the Second Edition maintains
all of the features admired by
students, instructors,
researchers and clinicians
around the world.
The Biology of Cancer is an

excellent reference for clinical
professionals and others
working in biomedical
laboratories.
It is also an invaluable

textbook for undergraduate,
graduate and medical students of the molecular and cellular
bases of cancer. The principles are presented in an organised
and in-depth manner. The clarity of writing, extensive artwork
and numerous pedagogical features make the book accessible
and engaging. 
Every book comes with an updated ‘Pathways in Human

Cancer’ poster and a DVD-ROM containing the artwork. For
more information visit: www.garlandscience.com/tboc2.
About the author: Dr. Weinberg is an internationally

recognised authority on the genetic basis of human cancer. He
is the recipient of a long list of honours and scientific prizes.

Paperback ISBN: 978-0-8153-4220-5, £55.00; 
Hardback ISBN: 978-0-8153-4219-9, £105.00

MOSAIQ® users from across
the United Kingdom
convened in Crawley this
spring to participate in
Elekta’s annual MOSAIQ
Users Meeting, which
bought together many of
the top UK hospitals and
cancer centres to reveal the
latest developments and
future innovations of Elekta
software. Among the
conference highlights was
MOSAIQ 2.5, the latest release of Elekta’s market-leading oncology informa-
tion system (OIS), which provides a comprehensive radiation oncology and
medical oncology solution in a single database. 
Elekta is experiencing continued growth in its UK user base of software

solutions, particularly the MOSAIQ user community. The new functionality in
MOSAIQ 2.5 will extend its support for comprehensive oncology centres that
want a single, centralised treatment management solution capable of coordi-
nating conventional RT treatments and more dynamic, adaptive therapies, as
well as comprehensive chemotherapy management for patients.
The tighter integration of planning and image management within the

MOSAIQ EMR – along with customisable and automated workflow tools to
configure MOSAIQ to match individual practice’s specific workflow needs –
enables greater efficiency and improved patient care.

For further information contact: Patrick Greally, Elekta Limited,
T: +44 (0)1293 654462, E: Patrick.Greally@elekta.com 
W: www.elekta.com/MOSAIQ.

Book now:
Earlybird 
rates end 

31 July

2013 NCRI Cancer Conference
3–6 November 2013, Liverpool, UK

95% of 2012 participants said they would recommend us to 
colleagues: no matter what role you play in cancer research, the 
NCRI Cancer Conference is the meeting you can’t afford to miss.

Register today to:

 Be part of the leading cancer research meeting in the UK

 Benefit from a pioneering programme, with high-quality data

 Enjoy the multidisciplinary approach to cancer research: from 
basic research to prevention, diagnosis, treatment and 
survivorship

Thank you to everyone who has already submitted 
an abstract.

Make sure you remember to submit your late 
breaking abstract 1–26 August.

View the latest programme at 
conference.ncri.org.uk

Elekta MOSAIQ Users Gather for
Insight on Future Developments of
Leading Oncology Information System
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Courses & Conferences

FURTHER INFORMATION: www.christie.nhs.uk/school-of-oncology or education.events@christie.nhs.uk

The Christie School of Oncology Events
Education Centre, Wilmslow Road, Manchester, M20 4BX

Personalised Medicine & Cancer Treatment (16 Sep 2013)
Aiming to increase awareness of what personalised medicine means for treating cancer patients and 
how this can be driven in the current NHS infrastructure Course Fee: £75/£65/£50

1st Manchester International Medical Student Cancer Conf. (30 Aug–1 Sep 2013)
Building on the success of our national events, we are inviting medical students from across the globe to 
an international conference aimed at those with a keen interest in cancer care Course Fee:  £75/£50

Living with Sexuality & Cancer (16 Oct 2013)

that patients encounter when living with and beyond cancer diagnosis Course Fee: £75/£65/£50

Teenage & Young Adults in Oncology - Supportive Care (26 Sep 2013)

 Course Fee:  £75/£65/£50

Haematology Nurse Study Day: Acute Myeloid Leukaemia (21 Oct 2013)

clinical environment Course Fee:  £50/£30

Future Innovations in Treatment for Colorectal Cancer (2 Oct 2013)
Raising awareness of new treatment modalities and future developments in the treatment of colorectal 
cancer Course Fee:  £75/£65/£50

The Christie FRCR Part 2B Preparation Course (5-6 Oct 2013)

Course Fee: £350

Pain and Symptom Research in Supportive & Palliative Care (7 Nov 2013)

with a focus on recent local and national research studies Course Fee: £75/£65/£50

Rehabilitation in Cancer Care (28-29 Nov 2013)

 Course Fee: £175/£150/£100

Metastatic Spinal Cord Compression PM Lecture (15 Aug 2013)
Developing understanding of MSCC and the ability to recognise the symptoms of early MSCC and its 
treatment, including rehabilitation Course Fee: £25

13th Conference of the
International Society of
Geriatric Oncology 
"Multidisciplinary Approach towards
Personalized Treatments"
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Conference Tracks
 Solid Tumor in the Elderly
 Haem Malignancies in the Elderly
 New Therapies and Basic Science
 Geriatric Assessment and Supportive Care
 Advocacy and Socio-economical Issues

Current and future role of functional 
imaging in radiotherapy
Clinical Oncology Annual Meeting 2013

Tuesday 10 September 2013
The Barbican, London

This year’s Clinical Oncology Annual 
Meeting focuses on functional imaging 
and its application to radiotherapy. This 
rapidly advancing area is already starting 
to impinge on modern radiotherapy 
practice with the goal of more accurately 
targeting cancer with radiation.
The meeting features high quality 
education and leading edge research 
presentations and brings together a 
highly experienced and knowledgeable 
faculty to explore the current state-of-
the-art in this area and promises to be 
a very interesting day.

Speakers include 
Professor Anwar Padani
Mount Vernon Hospital, 
Middlesex

Dr Carl Rowbottom
The Christie Hospital, 
Manchester

Plenary lectures will 
be delivered by 
Professor Sir Mike Richards
NHS Commissioning Board, UK 

Professor Anthony Zietman 
Massachusetts General Hospital, 
Boston

Meeting Organiser 
Professor Chris Nutting, The Royal Marsden, London

Full details available at:
Website: www.rcr.ac.uk/onc-annual-meeting
Email: conf@rcr.ac.uk   Tel: 020 7299 1130

The Royal College of Radiologists

6 RCR Category 1 CPD Credits awarded

www.rcr.ac.uk

How to book
www.cancervaccinesevent.com

Alternatively contact Fateja Begum on 
tel +44 0 207 827 6184 or 

email on fbegum@smi-online/co.uk

Sponsored by

PLUS AN INTERACTIVE HALF-DAY PRE-CONFERENCE WORKSHOP
Tuesday 17th September 2013, 

Holiday Inn Regents Park, London, UK

Combination therapies with immunotherapeutics
Workshop Leader: Ronald Rooke, Director

of Immunopharmacology, Transgene
13.30 - 17.30

WHY ATTEND THIS EVENT:
• Explore innovative and novel strategies, approaches, 

and vaccines within the field.
• Discover future trends, the direction of the field, and

combination strategies in both preclinical and clinical
situations.

• Evaluate the regulatory environment and the subsequent
impact on cancer vaccine development.

• Consider current trial data, clinical developments, and
successful therapeutic vaccines.

• Learn from successes, failures, and challenges from experts 
in the field, and apply to optimise vaccine development.

SMi presents the 2nd annual
conference on...

18th - 19th September 2013
Holiday Inn Regents Park, London, UK

Cancer Vaccines
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BTOG Secretariat
Dawn Mckinley, Operational Manager, British Thoracic Oncology Group (BTOG)

Glenfield Hospital,  Leicester  LE3 9QP  UK
Tel:  0116 250 2811 • Email:  dawn.mckinley@uhl-tr.nhs.uk

BTOG 2014 Information is available on the website:  

www.BTOG.org 

IMPORTANT DATES 
Poster Abstract Submission Opens Online 1st September 2013
Registration Opens Online 1st September 2013
Hotel Booking Opens 1st September 2013

BTOG aims to improve the care of patients with thoracic malignancies through 
multidisciplinary education and encouraging the development of clinical and scientific research. 

BTOG 2014
1st Announcement – Please save the dates

12th Annual BTOG Conference 2014
Wednesday 29th to Friday 31st January 2014 – Dublin

BTOG Chair, Dr Sanjay Popat
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www.VersaHD.com

One Solution.
Unlimited Possibilities.
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Versa HD is not available for sale or distribution in all markets. Please contact your Elekta representative for details.

The convergence of conventional radiotherapy
with advanced stereotactic precision.
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