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Editorial

Albeit with a lifetime risk of death from
prostate cancer of just 3%, this disease
represents one of the most challenging

issues facing physicians and men today, especially
with an ageing population and a dramatic 2-fold
increase in risk being associated with prostate-
specific antigen (PSA) screening. The situation is
one of the worst shortcomings of the healthcare
system notably in the USA.
The clinical  assumption over the past 20 years

that the PSA test should be innately beneficial,
based on the fair concept – as with other
malignancies  – that earlier diagnosis can raise the
level of cure, has proved incorrect. The consequence is
overdiagnosis and overtreatment, with attendant life-altering
morbidities, including sexual, urinary and bowel dysfunction,
and which has not significantly improved life- expectancy in
over one million men in the US alone [1].
A major dilemma in the detection and treatment of prostate

cancer is it displays extraordinary heterogeneity, ranging from
slow growing, non-aggressive, non-life threatening tumours in
most cases to aggressive life-threatening metastatic tumours in
others. This is exemplified by the major discrepancy between
its observed clinical prevalence and its high prevalence at
autopsy.  Therefore, with the now questionable necessity for
population screening,  there is clearly a need for other options
regarding diagnosis and treatment. A randomised clinical trial
(PIVOT) of prostate cancer patients with localised (‘low-risk’)
disease treated by radical prostatectomy vs simple ‘wait and
see’ showed no benefit of the former among subjects with PSA
≤10ng/ml [2]. The caveat here is that avoidance of
overtreatment of ‘low-risk’ prostate cancer is critically
important because the benefits are becoming increasingly
questionable. However, there has been a slight decline in all-
cause mortality in men with PSA levels >10ng/ml, and
potentially a benefit for men with intermediate- to high-risk
prostate cancer [2].  
These findings might encourage ongoing efforts to minimise

the harm of overdiagnosis and overtreatment by: i) stratifying
prostate cancer patients into low-, intermediate- and high-risk
groups, and ii) adopting more frequently the strategy of ‘active
surveillance’ (AS) for low-risk patients (Gleason ≤6, PSA
≤10ng/ml* and clinical stage T1c–T2a) vs. immediate
treatment. As the result of the consensus of an independent
panel at a State-of-the-Science Conference on the role of AS in
the management of localised prostate cancer convened by the
NIH, it was stated that “AS has emerged as a viable option that
should be offered to patients” [3] (In the UK, this strategy is
adopted for men with <6 Gleason status who are >70 years
of age). The panel also “suggested consideration should be
given to removing the anxiety-provoking term ‘cancer’ for this
condition” [3; and see below[.
[*My concern is that, unless you know the patient’s PSA,

you cannot include it as a criterion for stratifying risk.
However, no absolute level of PSA seems to suffice, e.g., some
patients with cancer have a PSA of 0.5ng/ml whereas others
with a PSA of 11ng/ml do not. Therefore, you have to return to
population screening of symptomatic men, which has
contributed to the necessity for AS.] 
AS patients need to be re-examined and re-biopsied as and

when necessary. Aggressive treatment is offered only for signs
of clinical progression, although criteria for defining
progression remain controversial and/or are in need of

refinement.  Ridout et al. [4] discuss this matter in
“New Approaches in Active Surveillance for
Prostate Cancer” in this issue (pps. 185-187), with
a focus on an interesting incorporation of magnetic
resonance imaging into the assessment of
prospective candidates for AS. In addition to their
endeavours, studies designed through the Prostate
Active Surveillance Study (PASS [5]), may help to
identify and validate biomarkers differentiating
non-aggressive from aggressive prostate cancers.
Such information should improve decision-making
on patient criteria for inclusion, as well as
monitoring, strategies.

Last, but not least, although AS remains under utilised in the
US [3] despite increasing knowledge of overdiagnosis and
overtreatment, the harms thereof, and the awareness of the
option of AS for prostate cancer, I do believe a major factor lies
in using the word ‘cancer’.  Perhaps, with few more feared
words in any language, ‘cancer’ is undoubtedly emotionally
charged. Once a patient hears the word, the immediate instinct
is “cut it out” or “get rid of it”, otherwise any subsequent
discussion becomes difficult, if not impossible. Once
diagnosed, the time around reaching a decision to proceed
with conventional treatment or AS is going to cause
considerable distress, according to Ridout et al. [4] and others.
A major concern is that, while under AS is taking place, will a
cancer that might initially have been treated and ‘cured’
progress beyond the prostate to a state that is incurable? This
thinking may prompt patients/oncologists to take unnecessary
and precipitous action. For this reason, it has been suggested,
initially by Oppenheimer [6], and recently by the NIH-
convened Panel on the role of AS in the management of
localised prostate cancer [3], that a term other than ‘cancer’ be
used.  This is worthy of further discussion, but is beyond our
limitation here. As Welch et al. [7] noted “the cellular
abnormality that pathologists call prostate cancer is far too
prevalent to be consistently clinically important” [7]. This
must be recognised as of importance to future thoughts on
adopting the AS strategy. n
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Neo-adjuvant chemotherapy (NACT) has
become a standard treatment for locally
advanced breast cancers. It was introduced

in the last ten years to treat locally advanced breast
cancers and may facilitate breast conserving surgery.
However, compared to adjuvant treatment it offers
no added survival benefits [1]. A major advantage of
NACT includes feasibility of monitoring therapy
responses on treatment with imaging (e.g. MRI).
Non-responders to therapy can be identified early in
the course and spared from the unnecessary side
effects of chemotherapeutic drugs for no obvious
clinical gains. 
Multiple chemotherapeutic regimens were studied

in combination for the neo-adjuvant setting;
however, desired clinical benefits from a particular
specific ‘tailored’ regimen is yet to be established
[2]. A commonly practiced regimen worldwide
utilises, anthracyclines in combination with
cyclophos-phomide and 5-fluorouracil [3]. Taxanes
are added to the anthracycline–based regimen to
improve the clinical effectiveness and pathological
complete response rates [4]. 

Drug Resistance
Drug resistance of tumour cells is a major obstacle
in effective neo-adjuvant chemotherapy treatment
and a common cause of primary treatment failure.
Although exact mechanisms of resistance to anti-
cancer therapy remain unclear, multiple factors are
believed to act in interrelated or independent path-
ways which result in intrinsic and acquired therapy
resistance. In order to fully understand the natural
progression of tumours and their responses to
chemotherapy, cellular processes that trigger, regu-
late and affect cell proliferation and apoptosis
(programmed cell death) have to be clearly under-
stood. In general, the common mechanisms impli-
cated with chemo resistance include:
1. Intra-cellular defence factors which decrease the
drug concentrations at the target level by acti-
vating transporter protein and detoxification
mechanisms within the cells

2. Alterations affecting drug target interactions
3. Cellular responses that influence cell survival

Intracellular Defence Mechanisms

Drug Transporter Protein
The intracellular concentrations of a drug are
managed by a fine balance of drug influx and efflux
mechanisms. Changes to drug accumulation in the
cell occur by a decrease in drug influx or an increase
in efflux mechanisms. As most of the cytotoxic drugs
enter cells via passive diffusion, alterations in the
bio-physical properties of the plasma membrane and
changes in the lipid fluidity due to Ca2+ concentra-
tion can all decrease the rate of drug uptake into the
cells [5,6]. This mechanism is primarily implicated
in cisplatin, and methotrexate drug resistance, but is

less effective in preventing lipid soluble drugs such
as anthracyclines from entering the cell. Resistance
to anthracyclines therefore occurs due to changes in
the lipid structural disorders and/or faulty efflux
mechanisms [7,8]. 

P-Glycoprotein
The ‘Adenosine Binding Cassette (ABC) super-
family’ of transporter proteins is a naturally occur-
ring cell membrane efflux pump designed to remove
toxins derived from natural processes. A prototypical
representative of this family is the P-glycoprotein (P-
gp) transporter protein [9]. P-gp is found to be
expressed in 40-50% of untreated primary breast
cancers from immunohistochemical studies [10].
However, the incidence of P-gp expression increases
to 60-70% following exposure to chemotherapy [11].
High levels of P-gp expression in resistant tumour
cells occurs due to MDR-1 gene amplification [7].
Over expression of the P-gp protein has been impli-
cated in cellular resistance to anthracyclines,
taxanes, antibiotics and Vinca alkaloids [12]. The
exact molecular mechanism of Pgp-mediated drug
transport is not known but, as the transporter has an
extraordinarily broad substrate specificity, its
cellular function has been described as a
"hydrophobic vacuum cleaner” [11].

Multi-Drug Resistance Protein
The multi-drug resistance proteins (MRP) are a
subfamily of the ‘ABC super-family’ of transporter
proteins. Similar to the P-gp protein, the MRP family
is also functionally ATP dependent and are mostly
involved in the transport of glutathione (GSH)-
conjugated derivatives of toxic compounds (GS-X
pump) [13]. However, unlike the P-gp protein which
mostly transports neutral and basic compounds, the
MRP family proteins are capable of transporting
negatively-charged anionic drugs and neutral
compounds conjugated to acidic ligands [14]. This
property of MRP confers resistance to variety of
drugs such as cisplatin, arsenite, doxorubicin, mitox-
antrone and etoposide [15]. A total of seven protein
members (MRP-1 to 7) belong to the MRP family.
MRP-2 is implicated in antharcycline resistance. The
MRP-1 protein was detected in 49% of breast
cancers [10] using immunohistochemical studies
and over-expression was associated with reduced
overall and disease free survival [16]. 

Breast Cancer Resistant Protein
The breast cancer resistant protein (BCRP) is a 72
kDa protein that belongs to the G sub-family of ABC
super-family proteins. The function of BCRP
involves distribution, metabolism and elimination of
drugs that are BCRP substrates. BCRP was first iden-
tified from the MCF-7/AdrVp cell lines that showed
multi drug resistance to anthracyclines and mitox-
antrone in the absence of expression of P-gp and
MRP-1 [17]. Evidence of BCRP over-expression in
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multi-drug resistance was confirmed in
transfection studies involving MCF-7 breast
cell lines transfected with BCRP cDNA.
Collectively, BCRP over-expression was
found to confer resistance to mitoxantrone,
topotecan, and flavopiridol, paclitaxel,
cisplatin/ or vinca alkaloids [18] [17]. The
BCRP/ABCP mediates mitoxantrone and
anthracyclines (doxorubicin) cell efflux, an
action which is dependent on the presence
of threonine or glycine substrate at position
482 of the BCRP cDNA [19]. Mutation in
the BRCP/ABCP gene causes arginine
substitution at position 482 changes the
substrate specificity and anthracyclines are
accumulated in the cells thus conferring
drug resistance.

Alteration of Drug Targets
For the drugs that interact with specific
cellular targets, the content or activity of
the target molecule critically influences the
cytotoxicity. An increased level of enzyme
substrate, such as thymidylate synthase
with 5-flurouracil (5-FU) treatment, satu-
rates the anti-metabolite effects of 5-FU
and confers drug resistance [20]. Similarly,
down-regulation of the substrate enzyme
topoisomerase-IIα is thought to confer
anthracycline drug resistance. However,
anthracycline drug resistance is multifacto-

rial and a decrease in enzyme expression
may not be the only cause of drug resis-
tance [21].  
Taxol resistance is associated with

multiple alterations of its intracellular
target, including modification of tubulin
levels, altered electrophoretic mobility of
alpha or beta-tubulin isoforms and acetyla-
tion of alpha-tubulin [22,23]. Tubulin
isotypes play critical roles in development,
differentiation, and cell function [24, 25].
The beta-tubulin isotype composition of a
microtubule was found to modulate sensi-
tivity to taxols [26]. Increased expression
of beta III and IV-tubulin isoforms in
microtubules was found to alter the differ-
ential kinetics of growing and shortening of
tubules making them unstable. As taxol
blocks the progression of the cell cycle via
microtubule stabilization, an increased
expression of class-III β-tubulin isoform
therefore correlates with taxol resistance
[26]. This β-tubulin mediated taxol resis-
tance in-vitro has been overcome by
inhibiting the Hbeta4 gene that encodes β-
tubulin using anti-sense deoxy-oligonu-
cleotides [27].

Cellular Mechanisms
Cytotoxic medications can also activate
several other distinct cellular mechanisms

that lead to drug resistance. One such
example is the up-regulation of DNA repair
mechanisms which has been associated
with resistance to alkylating agents in
leukaemia and topoisomerase inhibitors in
breast cancers [28]. The DNA repair mech-
anisms involve excision or repair of
damaged strands. Excision of damaged
base pairs involves, nucleotide excision
repair (NER) and base excision repair
(BER). The NER pathway is one of the
pathways responsible for the removal of
DNA adducts produced by cytotoxic drugs
such as cisplatin and nitrogen mustards
[28]. Drug resistant cancer cells promote
DNA replication to nullifying the cytotoxic
effects [29]. BER removes damaged base
pairs and induce DNA repair via endonu-
cleases. This action may lead to resistance
to oxidizing (e.g. H2O2) and alkylating
agents such as cyclophosphomide and
nitrogen mustards [30]. The mismatch
repair (MMR) pathway corrects single base
mispairs incorporated by cytotoxic drug
exposures. A deficient MMR system can
confer therapy resistance as cells fail to
recognise DNA damage and continue to
proliferate. Approximately 25% of sporadic
breast cancers show a deficient MMR
system [31].

Apoptosis and Drug Resistance
Apoptosis induced cell death, is one of the
key mechanisms of action of chemothera-
peutic agents [32]. It is postulated, that
defects in the pathways involved in apop-
tosis may result in drug resistance [33]. In-
vitro studies have shown that the p53
pathway is required for the initiation of
apoptosis following treatment with 5-FU,
adriamycin and etoposide chemotherapy
[34]. Furthermore, in breast cancers, loss
of p53 is found to confer resistance to
DNA-damaging agents such as doxorubicin
[35]. The Bcl-2 apoptotic protein also plays
an important role in MDR. Imbalances in
the ratios of anti- and pro-apoptotic Bcl-2
family members may be associated with
therapy resistance. Studies have shown
Bcl-2 retards cytotoxic effects by the
prolongation of mitotic cell arrest [36] and
inhibition of DNA fragmentation [37].

PIP3/AkT Pathway and Drug
Resistance:
Activation of Phosphotidylinositol-
3kinase/ Phosphokinase B (AkT) is
reported to occur in breast, ovarian,
pancreatic and oesophageal cancers. AkT
is a serine / threonine kinase that plays a
key role in multiple cellular processes. AkT

Molecular mechanisms to chemotherapy resistance are a multifactorial phenomenon and
involve a complex interplay between cytotoxic drugs and intracellular molecular pathways

Figure 1: Representation of PIP3/AKT Pathway in Anticancer Therapy Resistance 
A general sketch of the PKB/AKT pathway. PIP3 is activated by PI3K and recruits AKT to the cell mem-
brane via activation of PDK1. AKT activation stimulates cell cycle progression, survival, metabolism and
migration through phosphorylation of many physiological substrates. Acquired chemotherapy resistance in
breast cancer occurs through cytotoxic drugs mediated activation of PIP3/AKT  inhibition of apoptosis via
downregulation of BAD protein. 
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is activated in response to many different
growth factors including insulin, inter-
leukin-3, interleukin-6 and VEGF and has
three isoforms, Akt1, 2, and 3 (or PKB
alpha, beta, and gamma). Activation of
AkT occurs via PDK1 through phospho-
tidylinositol-3kinase (PIP3) after ligands
binds to the receptors at the cell
membrane. Activation of AkT results in
different cellular processes such as cell
survival, proliferation and glucose

metabolism (Figure 1). The phosphotidyli-
nositol-3kinase / (AkT) pathway has been
implicated in acquired therapeutic resis-
tance in breast cancer, through evasion of
cell death [38]. In breast cancers, Akt acti-
vation is found to correlate with HER-
2/neu over expressions; Akt-induced
signalling is suggested to increase drug-
induced apoptosis resistance in cells over
expressing HER-2/Neu via Mdm2 phospho-
rylation [39].

Conclusion
In conclusion, drug resistance is a multi-
factorial phenomenon which may involve a
complex interplay between cytotoxic drugs
and various intracellular molecular path-
ways. Personalised medicine in the future
will allow the identification of patients
who will benefit from a particular therapy,
through routine screening of molecular
biomarkers.
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Breast cancer is and has been the most
common cancer in women since 1997 and its
incidence is increasing. In the UK, in 2009

alone, there were 48,417 new cases of breast cancer
in women[1]. 
One of the most effective treatments for breast

cancer is surgery. The aim of surgery is to remove
cancer cells locally, prevent any spread of the cancer
and to reduce the recurrence of cancer in the breast.
This in turn, reduces the psychological impact on
the patient and helps the patient to return back to
her routine life as soon as possible. However, under-
going breast surgery for cancer- whether a wide
local excision or a mastectomy (with or without axil-
lary node dissection) – is in itself a daunting and
frightening procedure for the patient. Therefore all
must be done to ensure complications are minimised
so as to not prolong the patient’s hospital stay and
distress, increase the hospital’s financial burden, or
delay any subsequent adjuvant therapy[2].
Wound infections, seromas and hematomas are

the most frequently observed complications of
breast surgery. A study by Vinton et al reported a
wound complication rate of 35% after wide local
excision and axillary node dissection and 49% after
modified radical mastectomy, with the most
common complication being seroma formation[3].
Although seromas are not life threatening, they can
lead to significant morbidity such as flap necrosis,
wound dehiscence, sepsis, impaired shoulder
mobility and may delay adjuvant therapy
(chemotherapy or radiotherapy). Consequently, this
will prolong a patient’s recovery period and lead to
multiple hospital visits [4].
Closed suction drainage systems are believed to

prevent the accumulation of blood, lymphatic fluid
and pus, post-breast surgery (Figure 1). In turn this
can then go on to prevent a haematoma, seroma or
infection respectively. In a study carried out by
Summers et al it was concluded that those who
received the closed suction drainage had a reduced
frequency of seroma formation (2.2 +/- 2.2 versus
3.3 +/- 2.1; p less than or equal to 0.002), a reduced
volume of postoperative aspirations (146.3 +/-
181.1 mL versus 266.1 +/- 247.6 mL) and a shorter
time to seroma resolution (11.5 +/- 10 days versus
18 +/- 10.1 days; p less than or equal to 0.0002) in
comparison to those who did not receive a drain [5].
A systematic review of randomised controlled

trials also demonstrated that suction drainage after
axillary lymph node dissection significantly reduced
the volume and frequency of aspirations without
increasing the incidence of wound infection [6]. 
However the benefits of a drainage system are not

without controversy, with some questioning the
benefits of such a system. 
Firstly, with any foreign material entering the

body there is a risk of infection. A meta-analysis by
Xue et al found that post-operative drains were one
of the significant risk factors for surgical site infec-

tions after breast surgery[7]. Secondly, drains are
also uncomfortable for the patient. A study by Jain et
al found that patients without post-operative drains
had less discomfort than those with drains [8].
Arguably the main problem with the insertion of

drains is that it lengthens hospital stay for the
patient due to the need for wound and drain care by
breast nurse specialists. There are many reasons
why a longer hospital stay is undesirable, these
include preventing patients getting back to their
home environment, routine and life disturbance,
occupying hospital in-patient resources and
prolonging patient anxiety. For these reasons there is
a current national move towards a 23-hour ambula-
tory (day) surgery, supported by the ‘NHS trans-
forming in patient care programme.’ 
The movement in the NHS is towards imple-

menting the best practice tariff which at the same
time does not jeopardise the quality of care. In the
case of breast surgery, day case surgeries and the
adaptation of a no drain practice are clear results of
such a movement. 
Some may argue that day surgery and the use of

drains are not incompatible as a patient could go
home with their drain in situ. However, this does not
eliminate the other problems that the drains carry
(discomfort, disconnection, cost, infections and
inconvenience) and may even exacerbate them as a
reaction of the body against any foreign material. A
study by Andrade et al found the incidence of
surgical site infections among women who were
routinely discharged with a drain in place to be as
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Drains in Breast Cancer Surgery
– To Use or Not to Use?  

Figure 1: Closed suction drainage system insitu 
post-mastectomy.
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high as 17% [9]. Also if patients are to be discharged early with
drains, there are hidden costs such as extra nurse visits or daily tele-
phone contacts with nurse specialists which must also be considered
[10]. There is also a possible positive psychological impact associ-
ated with surgery without the use of a drain, as patients may feel
more ready to be discharged back to their home environment.

Various other techniques are under research in attempt to reduce
complications of breast surgery. A study by Classe et al found axil-
lary padding to be safe and feasible after axillary lymphadenectomy
for breast cancer. It concluded very similar rates of post operative
complications but significantly reduced the mean postoperative
hospital stay (1.8 versus 4.5 days, P<0.001) in comparison to a
closed suction drainage system [11]. 

Jain et al found that the application of fibrin sealant glue, after
mastectomy, reduced seroma formation (8 out of 19, 42% versus 10
out of 12, 86%. P=0.048) and volume of aspirate (190mL versus
395mL. P=0.012) compared to those with no intervention. Although
there was no significant difference found in seroma formation
between the use of fibrin sealant glue and drains, there was an
increased pain score and hospital stay duration in patients who had
drains compared to those with only fibrin sealant glue [12].

In conclusion it is evident that breast surgery has complications,
in particular seroma formation, which need to be addressed and
prevented. There is evidence that closed suction drainage reduces
the incidence of seroma formation, nevertheless its benefits have not
been proven to outweigh the risks and therefore its use in breast
surgery is decreasing.  Evidently the problems of seromas still
remain; however there are numerous studies being carried out aimed
at their prevention. Methods such as axillary padding and fibrin
sealant glue are examples of promising research done in this area.
With further research, we hope these methods can change surgical
practice for the better.
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In the United Kingdom, ~200 children are newly
diagnosed with neuroblastoma each year.
Neuroblastoma is a malignant tumour that arises

from neural crest tissue derivatives, such as the
adrenal medulla, and therefore most commonly
presents as an abdominal mass, arising in the area
of the kidney. However, neuroblastoma can be
found in almost all differentiating nerve tissues,
located adjacent to the spine, in the neck, chest,
abdomen or pelvis. Approximately 50 per cent of
cases are classified as high-risk, indicating
widespread metastatic disease at presentation in
children over 18 months of age. 

Because the behaviour of these tumours is highly
age-dependent, neuroblastoma as a syndrome
presents a fascinating problem for both clinicians and
researchers.  This reflects the fact that neuroblastoma,
like other other malignancies of childhood, arises as
defects of normal tissue development. Most
interestingly, a proportion of children of <18 months
undergo spontaneous regression of neuroblastoma, a
condition in which widely metastatic tumour tissue
reverts to normal, in most cases without therapy. The
key to unlocking the biology of this disease, and
devising new curative treatments, may lie in
understanding how neuroblastoma spontaneously
reverts, so that we can learn to reactivate this process
in high-risk metastatic tumours with a poor outcome.  

In the absence of this knowledge, however, the
most reliable marker of poor-prognosis disease in
children with neuroblastoma of any age remains
amplification of the MYCN oncogene. This feature
forms part of the International Neuroblastoma
Research Group (INRG) Staging System, and was one
of the first genetic markers adopted for routine clinical
diagnosis in any malignancy. Paradoxically, despite
the relatively early recognition of the role of MYCN,

the development of targeted therapeutics for this or
any other genetic aberration in neuroblastoma has
lagged behind that of adult malignancies. High-risk
neuroblastoma remains very much a therapeutic
challenge for paediatric oncologists, and, although
relatively rare, accounts for a disproportionately high
number of deaths from cancer in childhood. At least
half the children with high-risk neuroblastoma will
relapse following intensive multi-modal treatment,
and there is presently no satisfactory cure for them.

Several barriers impede the development of
improved treatment options for neuroblastoma
(reviewed in [1]).  The problems are due to the
relative rarity of childhood cancer in general and the
differences between adult and childhood patient
populations, not just pharmacologically, but also in
cancer genetics and tumour phenotypes. Additionally,
dependence on the pharmaceutical industry to
actively investigate and develop new agents for use in
paediatrics remains a major obstacle. At present,
novel therapeutics for childhood cancers are adopted
for paediatrics only after positive results are found in
adult clinical trials. This is particularly frustrating in
neuroblastoma, where the robust genetic marker of
this high risk disease (MYCN) presents one of very
few bona-fide tumour-specific oncoprotein targets in
paediatric cancer. No significant pharmaceutical effort
seems to have been made in developing a therapeutic
compound for clinical use. 

Internationally, the small numbers of children
diagnosed with neuroblastoma means that the
opportunities for developing experimental drugs
within a local or national setting are complicated.
Hence the INRG has been working to bring about a
universal staging system for neuroblastoma that will
enable international collaborators to research
neuroblastoma in a more efficient manner [2].
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Figure 1:  Haematoxylin and eosin, and immunohistochemical staining for ALK and MYCN of representative TH-ALKF1174L/MYCN
murine and human neuroblastoma tumour sections.   Scale bars 20um, insets 5um.
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Preclinical models of cancer also hold extreme importance for
the biological characterisation and therapeutic development of
high-risk paediatric tumours in particular. For many years,
research into neuroblastoma with MYCN gene amplification
has relied heavily on the successful murine transgenic model,
TH-MYCN [3]. This reproduces many of the genetic and
phenotypical features of the human disease and has already
been highly valuable for preclinical drug trials for
neuroblastoma [4]. Globally, a huge emphasis has been
placed on the importance of utilising mammalian models of
cancer to conduct not just preclinical, but co-clinical drug
trials that could guide human drug development. This
approach, if carried out to mirror human clinical trials as
closely as possible, can help to convince clinicians and drug
companies to push forward potentially efficacious new agents.  
Aside from these difficulties, collaborations between

clinicians, academia and pharmaceutical companies have
nevertheless delivered several new exciting avenues of
investigation (reviewed in [5]). Not least was the discovery
that activating mutations of the oncogene anaplastic
lymphoma kinase (ALK) are responsible for the majority of
cases of familial neuroblastoma, and are also found in 8-10%
of sporadic cases [6-8]. The most common somatic mutation
of ALK in neuroblastoma is F1174L, which encodes a
phenylalanine for leucine substitution in the kinase domain of
the receptor, allowing for constitutive receptor activation
through the tight binding of ATP. ALK was originally identified
in adult anaplastic lymphoma, where it occurs as an
oncogenic fusion protein (NPM-ALK), and as a different
fusion protein (EML4-ALK) in non small-cell lung cancer. The
success of the combined c-Met/ALK inhibitor, crizotinib,
made headlines recently for the treatment of adult patients
with tumours expressing ALK [9]. This paved the way for a
Phase I trial of crizotinib in paediatrics, and the early reported
results are highly encouraging for a proportion of patients
with neuroblastoma (reported by Mosse et al., at ASCO, 2012). 
Unfortunately, as expected, reports of the development of

acquired resistance to crizotinib in adults soon emerged. It is
now clear that resistance to ALK inhibition takes the form of
upregulation of alternative cancer signaling pathways, such as
EGFR, amplification of ALK, and also point mutations in the
ALK kinase domain, such as those found in neuroblastoma
[10]. In this instance, it seems that paediatric neuroblastoma
patients model de novo crizotinib resistance found as acquired
resistance in adult malignancies. Therefore, paediatric patients
provide a highly useful resource for drug companies to
develop more efficacious targeted inhibitors of ALK.     
The identification of a tractable therapeutic target such as

ALK in neuroblastoma has led to an intense effort to
characterise the role of this kinase. Of particular importance is
the mounting evidence that ALK co-operates with MYCN to
bring about the most aggressive type of this disease.  Children
whose tumours harbour both aberrations have an especially
poor prognosis, with overall survival reaching only 15% [11].
These advances into the characterisation of the role of ALK

in neuroblastoma have been immensely aided by the
development of several novel models of this specific type of
particularly high-risk neuroblastoma [12-14]. All three models
have confirmed the link between activation of ALK and
upregulation of MYCN, leading to highly aggressive
neuroblastomas. Recently the TH-ALK/MYCN murine model
of neuroblastoma was created by Berry et al. [12] using
similar transgenic approaches to the well-described TH-MYCN
model. In the ALK model, animals with both an ALK F1174L
point mutation and overexpression of MYCN develop
abdominal tumours with a very short latency and almost
100% cent penetrance.  
Internal collaboration with colleagues at the CR UK and

EPSRC cancer imaging centre at The Institute of Cancer
Research allowed non-invasive MRI to characterise the type of
tumour in the model, and provided a direct comparison with

Figure 2:  Coronal MRI images depicting a representative TH-ALKF1174L/MYCN tumour
response to vehicle, crizotinib, Torin2, or crizotinib and Torin2 as combination treatment
(combo). 

Figure 3:  Kaplan-Meier survival analysis for TH-ALKF1174L/MYCN animals (10 per group)
treated for 14 days with crizotinib, Torin2, or a combination of crizotinib and Torin2.
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human cases of the disease [15]. This has led to the
identification of imaging biomarkers that can usefully
characterise the therapeutic responses in the TH-MYCN
model, and could be translated to the clinic. In the same way,
it is hoped that analogous markers will be found for
neuroblastoma with ALK-positive disease. In the clinical trial
setting, this would obviate the need for repeated tumour
biopsies, which makes the monitoring of treatment and
responses ethically challenging in paediatric patients.  
Most significantly, the TH-ALK/MYCN model has already

provided information regarding the potential efficacy of
crizotinib for patients with high-risk neuroblastoma. There
was an overall poor response to crizotinib, confirming that the
most common ALK mutation found in sporadic
neuroblastoma is most certainly inherently crizotinib-
resistant. However, it was noted that there is upregulation of
the PI3K/Akt pathway in the model, and when crizotinib was
combined with the TORC1/TORC2 inhibitor Torin2, the
resistance was overcome (Figures 2 and 3). This encouraging
study gives us an insight into what might be achieved for the
treatment of cancer patients with either acquired crizotinib-
resistance, e.g. those with NSCLC, and those with de novo
crizotinib-resistant ALK mutations.  
In summary, new treatment options for children with high-

risk neuroblastoma are desperately needed. The difficulties in
drug development for these patients are multi-factorial, but
the identification of ALK as a causative oncogene in
neuroblastoma, and the parallels with crizotinib resistance in
adult cancers, gives hope that effective treatments will be
found.  The requirement for international collaboration to
push forward development of therapy for neuroblastoma and
other high-risk rare paediatric cancers adds complexity to the
situation, but these may be circumvented through innovative
approaches both in research and clinical medicine.
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Prostate cancer is the most commonly diag-
nosed cancer (excluding non-melanoma skin
cancer) in men in the UK [1], and encom-

passes a broad range of disease, from low-grade,
indolent tumours to aggressive and rapidly progres-
sive cancer. The management of localised prostate
cancer is varied, but all treatment modalities have
potential side effects, which can have considerable
impact upon quality of life. It is vital that appro-
priate men are selected for active treatment, and
the number of men treated for disease that would
never become clinically apparent (ie, overtreated)
minimised. Currently, patients considered ‘at risk’
for prostate cancer are offered a standard tran-
srectal ultrasound-guided prostate biopsy. This
approach has several limitations, including the
inherently ‘blind’ nature of the sampling. Up to
25% of cancers detectable by MRI lie in the anterior
prostate which may lie outside of the standard
sampling range, meaning that tumours in this area
are more likely to be missed [2]. We know that
approximately one-third of cases are undergraded
or understaged with TRUS-biopsy, so what is
initially risk-stratified as a low-risk cancer may
actually reach a higher risk stratification on
targeted or extensive sampling [3].

What is Active Surveillance?
The increased use of PSA testing has led to earlier
identification of high-risk prostate cancer,
increasing curative opportunities for those patients
who will benefit from radical treatment [4].
However, it has also increased the diagnosis of
more indolent, low-risk disease, which may never
have become clinically apparent. We know that
certain characteristics (low volume, low Gleason
sum) are associated with tumours less likely to
become clinically apparent, and can be considered
‘clinically insignificant’. A recent study examining
radical cystoprostatectomy specimens taken for
bladder cancer reported an average of over two
incidental cancer foci per prostate, but 88% of
these were defined as clinically insignificant,
containing no Gleason pattern 4 or 5 disease, and
with volume less than 0.5ml [5].

Active surveillance (AS) provides the chance for
patients to defer, or even avoid, radical treatment
for localised prostate cancer, by selecting only men
with features of intermediate or higher risk cancer

for radical treatment [6]. Patients undergo close
monitoring, with regular PSA, digital rectal exami-
nation, and prostate biopsies at intervals during the
surveillance programme. This aims to maintain the
opportunity for radical intervention with curative
intent, should there be evidence of disease progres-
sion. In part, this reflects our current diagnostic
uncertainties – if we are not thoroughly confident
in our ability to fully characterise disease at initial
diagnosis, it is not possible to accurately predict the
subsequent outcome of this disease. Current assess-
ment of prognosis includes clinical variables such
as digital rectal examination, and biopsy results –
positive cores, cancer core length and Gleason
score [7], but there has recently been work to incor-
porate imaging into this assessment [8].

Magnetic Resonance Imaging (MRI) & Prostate
Cancer
The accuracy of MRI for the prostate and its rela-
tions to surrounding pelvic structures makes it an
accurate tool for local disease staging. MRI-based
staging was shown to be a more accurate predictor
of extracapsular disease than the Partin tables [9],
which use pre-operative PSA, biopsy Gleason score
and clinical T stage to predict the likelihood of
extracapsular disease at radical prostatectomy.
Cancer in the prostate may be seen on MRI, but the
sensitivity of anatomical sequences alone is quite
poor (Roethke et al showed a detection rate of 89%
for tumours greater than 2cm on standard T2-
weighted MRI, with only 3% of lesions measuring
0.3-0.5cc identified, and no lesions <0.3cc seen
[10]. Interpretation of MRI carried out after prostate
biopsy may be compromised by artefact from
haemorrhage and oedema [11], and although most
artefact will have cleared by 3 months after biopsy,
up to one-third of men may show persistent arte-
facts for up to a year afterwards [12]. In order to
avoid this, it is now becoming increasingly more
common for centres to carry out MRI before
prostate biopsy [13]. 

With the use of functional parameters in addition
to anatomical MRI sequences it is now possible to
estimate the location, size and grade of a lesion.
Use of multiparametric MRI; (mpMRI) usually
includes anatomical (T1 and T2 weighted
sequences) with at least two functional parame-
ters – dynamic contrast enhancement (DCE), diffu-
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sion-weighted imaging (DWI), apparent
diffusion coefficient (ADC) mapping and
magnetic resonance spectroscopy (MRS)).
MpMRI has considerably increased the
sensitivity and specificity of MRI in the
detection of prostate cancer with
increased sensitivity for both greater
volume (larger than 0.5cc) and higher-
grade disease [12]. Suspicious lesions may
be identified at MRI and subsequently
biopsied [14]. This targeted approach
increases identification of significant
prostate cancers, even when compared to
extended biopsy techniques [15].
Consequently, fewer biopsies may be
required for the diagnosis of significant
cancer, and men without clinically signifi-
cant prostate cancer could avoid a diag-
nosis altogether. mpMRI may also be of
use in excluding a suspicious lesion in
men who have had previously negative

biopsies but maintain a suspicion of
prostate cancer with raised PSA, or in the
planning of focal treatments. Furthermore,
and an area of increasing interest, is the
use of mpMRI as a baseline and moni-
toring test for men who are on active
surveillance.

MRI & Active Surveillance
Due to the inherent limitations of the
current PSA and biopsy tools used to
monitor men on active surveillance, a
more accurate method of surveillance
would be welcomed. It is important to
recognise the difference between progres-
sion of disease whilst on active surveil-
lance, and simply reclassification of
disease that was incompletely sampled at
diagnosis – most patients who appear to
‘progress’ on AS may in fact have stable
disease that was incompletely sampled at

diagnosis. The use of pre-biopsy mpMRI
should allow identification of tumours not
well sampled at biopsy (such as anterior
lesions), targeting of suspicious lesions,
and provide a baseline for comparison
with subsequent imaging. Ideally, the first
MRI would be done before the first biopsy
(or certainly after the post-biopsy artefact
is likely to have settled), and the same
with any ‘confirmatory’ or subsequent
biopsies. A formal AS regimen incorpo-
rating MRI imaging has not yet been
formulated, and studies are needed in
order to establish the optimum imaging
schedule. Once we are confident that indi-
viduals’ disease is well characterised at
initial diagnosis, it could be that different
populations follow different imaging
programmes – for instance, those with a
visible lesion at diagnosis, or certain
parameters shown to correlate with
upgrading of disease on repeat biopsy
(larger volume, lower ADC) [12].
It seems a likely that men who have

extensive disease characterisation with
MRI and targeted or extended biopsies
will have a lower risk of more significant
disease being found on active surveillance
than those who have had standard tran-
srectal sampling. Appropriate follow-up
for these men may then be based on
imaging rather than biopsy. However, in
order for this to be adopted as a
widespread policy, significant challenges
still remain. This includes setting criteria
for the conduct and reporting of MRI, and
dissemination of the radiological expertise
required for this. There are also consider-
able economic implications of the
increased use of mpMRI in prostate cancer
diagnostics and surveillance, although a
reduction in the cost and complications of
radical treatments may offset the cost of
diagnostics earlier in the pathway.

Psychological Impacts of Active
Surveillance
The emotional response to a cancer diag-
nosis may be highly variable between
individuals with different personality
characteristics and circumstances. The
notion that this cancer may not be actively
treated may be unacceptable to some. For
those that choose to proceed with active
surveillance, there may be specific
psychological needs that must be consid-
ered and addressed. The AS population
may be, to some extent, a self-selecting
group who have a lower tendency toward
anxiety and depression unrelated to their
diagnosis of prostate cancer. Overall, there
is quite a low rate of change from active
surveillance to radical treatment, in the
absence of proven disease progression
(less than 20% [16]).
Immediately after diagnosis, the deci-

sion whether to choose active surveil-
lance or proceed with radical treatment is
likely to be a time of increased stress.
Perceptions [17] about the effectiveness
of radical treatment options and the

Figure 1. mpMRI sequences showing progression of a right peripheral zone prostatic lesion between 2010 (i) and
2012 (ii):

i ii
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potential associated side effects [18] have a large influence upon
decision making. Distress can also be associated with personality
types (eg those with higher neuroticism scores have a greater
chance of psychological distress [19]), knowledge about prostate
cancer and active surveillance, family and friends’ experiences [20],
and the influence of their doctor during initial diagnosis and coun-
selling [19]. Patients’ partners have an important role in the deci-
sion making process, both initially and during the course of active
surveillance. Some men feel they are influenced by their partner to
follow a certain course of treatment, while other reports suggest
partners shy away from expressing their opinions to avoid influ-
encing the decision. Some have shown that anxiety and distress
may actually be higher in the partners, rather than patients them-
selves, and a recent study looking at couples’ anxiety and distress
scores revealed that, despite an overall low level of anxiety and
distress in these couples, partners scored significantly higher than
the patients [21].  Patient and partner information and education is
critical to facilitate and streamline the decision making process.
Objective decision tools may reduce patient and physician bias, and
the multidisciplinary approach aims to provide patients with a
strong healthcare-based support network. Group education strate-

gies decrease bother, improve quality of life and increase cancer
knowledge as compared with control patients, and patients with
lower educational levels gained the most benefit from these strate-
gies [22]. While telephone and Internet based support strategies
have been proven useful, patient peer-support groups have shown
mixed results, with some describing peer pressure inappropriately
influencing decision making [16].
Reports vary as to the prevalence of anxiety and depression in

patients on active surveillance, which may be dependent on indi-
vidual populations and the services available to them. Increased
anxiety is associated with younger age and longer length of time
since diagnosis [23], poor health status, physician influence,
neurotic personality and high PSA [19]. All stages of prostate cancer
diagnosis and treatment carry a psychological burden for patients,
but there are certain challenges individual to the active surveillance
population. We must work towards a framework for supporting men
both with the decision to start active surveillance, and during their
surveillance programme. With increased accuracy of diagnosis, and
the prospect of an accurate, image-based surveillance programme,
we aim to provide accurate information, appropriate counselling and
suitable treatment for these patients.  n
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Unmet need in HER2-negative
metastatic breast cancer 

Survival for women with early-stage breast
cancer continues to improve. However,
there are still a significant number of
patients presenting with recurrent or
metastatic disease (rBC, mBC) [1]. 

For example, Cancer Research UK 2007
figures for London showed that 27% (1156
of 4242) of patients with breast cancer
developed metastatic disease. There are an
estimated 7600 new cases of HER2-
negative mBC diagnosed each year in the
UK, (Roche Breast treatment algorithm) and
these patients have a mean overall survival
(OS) of 20 to 30 months [2]. Many patients
presenting for the first time with HER2-
negative metastatic disease will respond to
standard chemotherapy and/or hormone
therapy, but there is a subset for whom
treatment decisions are more complex. This
subset includes patients who have received
taxanes and anthracyclines in the adjuvant
setting or for whom such treatments are

unsuitable. Also included in this subset are
women who present with rapidly progressive
or symptomatic disease; with significant
liver, or lung, involvement; and those who
have triple-negative breast cancer (TNBC –
no expression of ER, PR or HER2) [3-5].

Treatment goals for rapidly
progressing HER2-negative
mBC patients  

The main goal of therapy for patients with
mBC is to prolong life and to maintain
quality of life (QoL). Achieving a clinical and
radiological response can often lead to an
appreciable improvement in the patient’s
symptoms [6]. Specific aims for each
person will vary, and will depend on the
disease burden and status at presentation,
patient circumstances and lifestyle. There is
a need to optimise the chance of a
response to therapy for the individual and to
delay progression, but not at the expense of
increased toxicity. The use of doublet or
triplet chemotherapy can increase response
rates but with increased toxicity [7].   

Optimising treatment for mBC
patients  

First-line chemotherapy options for patients with
HER2-negative metastatic disease include single
agents such as anthracyclines, taxanes, and
Xeloda (capecitabine). Increased response rates
can be achieved with doublet chemotherapy
such as gemcitabine and paclitaxel. Avastin in
combination with paclitaxel or capecitabine is
another treatment option that can increase the
chances of responding to therapy [1,8].

Avastin added to chemotherapy

Avastin in combination with paclitaxel is licenced
for the first-line treatment of patients with mBC.
The recommended dose of Avastin is 10 mg/kg
of body weight once every 2 weeks or 15 mg/kg
of body weight every 3 weeks as an intravenous
infusion, which is continued until disease
progression or unacceptable toxicity [9].

Mechanism of action of Avastin

Avastin is a humanised monoclonal antibody
targeted against the growth factor VEGF. It binds
the VEGF-A ligand, inhibiting VEGF activity
(Figure 1). This decreases circulating levels of
VEGF, and subsequent regression of tumour
vascular density [10], inhibition of new tumour
growth [11] and decreases permeability of
surviving vasculature [12]. VEGF is continuously
expressed throughout tumour growth and
development; therefore, continuing Avastin
potentially prolongs inhibition of angiogenesis
and can help maintain tumour control [13]. In
addition, Avastin may enhance the delivery of
chemotherapy to tumour sites [11].

Supporting clinical data

E2100 was a large, open label, randomized,
phase III trial, comparing the efficacy and safety
of paclitaxel plus Avastin versus paclitaxel alone,
in patients with either loco-regional recurrence
or mBC (Figure 2).

The intent to treat population comprised 347
patients in the combination arm and 326 patients
in the paclitaxel alone arm. Paclitaxel plus
Avastin significantly prolonged median
progression-free survival (PFS) as compared

Figure 1: Avastin – potential mechanism of action
Avastin binds to VEGF produced by the tumour (a) causing regression of existing tumour vasculature (b), inhibition of new
vessel growth (c) and decreases the permeability of surviving vasculature (d) 

SPONSORED FEATURE

Avastin®▼(bevacizumab): Still a Role in
Metastatic Breast Cancer?

ONJF13 v2_ILR SO04  28/12/2012  14:35  Page 188



Volume 7 Issue 6 • January/February 2013 189

with paclitaxel alone (11.8 months versus 5.9
months; HR=0.60; p<0.001) and increased
the objective response rate (ORR) from 21.2%
to 36.9% (p<0.001). The median overall
survival (OS) was similar in the two groups
(26.7 months versus 25.2 months; HR=0.88;
p=0.16) [14]. Independent review of the data
showed an objective response rate (ORR) of
49.8% and 22.2% (p<0.0001) and median
progression-free survival (PFS) values of 11.3
months versus 5.8 months, (HR=0.48, 95% CI,
0.385–0.607; p<0.0001) for the combination
arm versus paclitaxel alone (Figure 3a) [15,16].

A planned sub-group analysis showed that
patients previously treated with taxanes
experienced a median improvement in PFS
from 5.8 months to 13.1 months (HR=0.33,
95% CI 0.20–0.54) with the addition of Avastin
to paclitaxel [17]. Median overall survival (OS)
in the combination arm increased from 17.6
months to 26.3 months compared with
paclitaxel alone (HR=0.67, 95% CI 0.45–0.99)
[18]. In patients with triple negative metastatic
disease (ER, PR and HER2-negative), median
OS increased with the addition of Avastin from
16.3 months to 20.5 months (HR=0.89, 95%
CI 0.66–1.19) [18]. The PFS gain seen with the
addition of Avastin to paclitaxel in this study
means that patients received first-line therapy
for almost twice as long as those receiving
paclitaxel monotherapy [16,19].

Mandatory collection of safety data was
performed in the Avastin plus paclitaxel arm
of the E2100 study only, which does not
allow valid comparison of the two arms
(Table 1). In the experimental arm (where the
safety data were collected) the most
common adverse events of special interest
associated with Avastin were hypertension
and proteinuria: incidence of arterial
thromboembolic events, vascular
thromboembolic events; congestive heart
failure and GI perforation was rare [15].  

RIBBON-1 was a phase III, double-blind,
placebo-controlled, randomized trial examining
the first-line use of Avastin in combination with a
taxane, anthracycline, or capecitabine
chemotherapy backbone in patients with HER2-
negative metastatic disease. The primary
endpoint was PFS; secondary endpoints
included OS, safety, ORR and an independent
assessment of PFS [1].

1237 patients were allocated to one of the
chemotherapy regimens (physicians’ choice)
before randomization in a 2:1 ratio to receive
Avastin or placebo. The ORR in patients with
measurable disease was significantly higher in
the Avastin-containing arm compared with

Table 1: Incidence of grade 3–5 Adverse events in the E2100 study*[15] 

Adverse event, n (%) Paclitaxel (n = 348) Bevacizumab + paclitaxel (n = 363)†

Hypertension 5 (1.4) 58 (16.0)

Proteinuria 0 (0) 11 (3.0)

ATE 0 (0) 13 (3.6)

VTE 15 (4.3) 11 (3.0)

Bleeding 1 (0.3) 8 (2.2)

Congestive heart failure 1 (0.3) 8 (2.2)

GI perforations 0 (0) 2 (0.6)

*Analysis for FDA; †Mandatory collection of data in Avastin arm only
ATE, arterial thromboembolic event; GI, gastrointestinal; VTE, venous thromboembolic event

Primary endpoint: PFS
Secondary endpoints: ORR, OS, duration of response, safety and tolerability, QoL
Stratification factors:  Number of metastatic sites; disease-free interval;
adjuvant chemotherapy (yes vs. no); ER status

Table 2: Safety data for RIBBON-1[1] 

Selected grade ≥3 adverse events (%) capecitabine capecitabine + Avastin*  
(n=201) (n=404)

Bleeding events 0.5 0.2

Febrile neutropenia 0.0 0.0

Gastrointestinal perforation 0.0 0.0

Hypertension 1.0 10.1

Left ventricular systolic dysfunction 0.5 1.5

Neutropenia 1.0 1.2

Proteinuria 0.0 2.2

Sensory neuropathy 0.5 3.0

Venous thromboembolism 3.5 5.0

Arterial thromboembolism 1.5 1.5

Adverse event leading to 
discontinuation 11.9 11.9

Adverse event leading to death† 2.5 1.5

*Avastin 15 mg/kg q3w; †Excluding AEs related to mBC progression

Figure 2: E2100: paclitaxel ± Avastin [14]
CNS, central nervous system; ECOG, Eastern Cooperative Oncology Group; ER, estrogen receptor; 
LR, locally recurrent; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PS, performance
status; QoL, quality of life
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placebo only for both chemotherapy cohorts
(capecitabine cohort: 35.4% versus 23.6%,
p=0.0097; tax/anthra cohort: 51.3% versus
37.9%, p=.0054).There was no statistically
significant difference in OS with Avastin
addition for either cohort [1].  

The capecitabine-Avastin combination
subgroup (Figure 3b) showed a significant
improvement in median PFS of 8.6 months
compared to 5.7 months in the capecitabine-
placebo arm (HR=0.69, 95% CI, 0.56–0.84;
p<0.001). Serious AEs were noted to be
slightly higher in the capecitabine-Avastin
group compared to the capecitabine-placebo
group at 24% versus 19%, with Grade 3–5
AEs of 35.4% and 21.9%. However,
discontinuation of treatment owing to toxicity
was identical in both arms (Table 2). The

overall adverse events were comparable to
previous Avastin studies [1].

The phase IV ATHENA long-term
observational study of Avastin in combination
with taxane-based therapy, confirmed efficacy
and safety results from randomized controlled
trials in first-line mBC, but in a ‘real-world’
clinical setting. Patients who continued
Avastin (n=1205) beyond discontinuation of
chemotherapy had a median OS of 30
months [20].

Safety considerations for Avastin
in HER2-negative patients with
mBC

The above trials have shown that Avastin is
generally well-tolerated [20]. The more

common AEs, including hypertension and
proteinuria, are generally manageable 
(Table 3) [15,19]. Some more serious, but
uncommon, AEs (including an increased risk
of gastrointestinal perforation and arterial
thrombosis) have been reported, but seem to
be particularly rare in the mBC population [15].
The addition of Avastin to paclitaxel in the
E2100 trial had no negative impact on patient-
reported outcomes of health-related QoL [21].

Regulatory concerns

Avastin is approved for use in the EU and the
UK and is widely available and used. In
England availability is enabled by application
through the Cancer Drugs Fund. Avastin is
not available in the US following the FDA
decision to revoke the license for Avastin use

Figure 3: PFS Curves from the E2100 and RIBBON-1 studies [1,16] Kaplan-Meier estimates for PFS in patients given: Left a) paclitaxel with either placebo (grey) or Avastin (black)  – data are taken
from the independent analysis. Right b) capecitabine with either placebo (grey) or Avastin (black) – investigator assessment.

RXUKAVAB00229 Date of preparation December 2012. This article was initiated and paid for by Roche Products Limited, who provided medical writing support in the form
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Table 3: Practical management strategies for the most common adverse events[19] 

Adverse event Symptoms Management strategy

Hypertension BP before Avastin therapy Initiate anti-hypertensive treatment before starting Avastin
>140/90 mmHg

BP during Avastin therapy No treatment required
<160 mmHg

>160 mmHg Start on antihypertensive treatment (according to NICE guidelines)

>180 mmHg Suspend Avastin – refer to hypertension specialist

Signs of end organ damage (rare) Avastin discontinued permanently; emergency admission; 
invasive monitoring; treat BP

Proteinuria Dipstick analysis before Perform 24-hour urine collection
Avastin therapy ≥2+

During Avastin therapy Interruption of Avastin – restart once levels reach <1g/24-hours
≥2g/24 hours

Nephrotic syndrome (rare) Consider discontinuing Avastin

Haemorrhage Most events – grade 1 nose bleed No intervention required

Grade 3/4 bleeding (rare) Permanently discontinue Avastin

BP, blood pressure
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in mBC. The FDA argued that the trials have failed to
show improvements in OS and that some of the rare side
effects are serious. Many oncologists however feel that
this was a controversial decision and that the PFS and RR
gains are clinically meaningful and the side effects are
manageable [22].

Conclusions

HER2-negative mBC patients with aggressive disease
and an urgent need for chemotherapy represent a
significant challenge. The addition of Avastin to either
paclitaxel or capecitabine has been shown to significantly
prolong PFS and increase the ORR compared with
chemotherapy alone and should, therefore, be considered
for such patients.
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Why is there significant therapeutic
R&D interest in lung cancer?

Lung cancer remains an area of unmet need,
claiming ~160,000 deaths/year in the USA,
which is greater than the sum of all deaths
due to colorectal, breast and prostate cancer.
The 5-year survival rate for lung cancer is
amongst the poorest, being surpassed only
by pancreatic and liver cancer. It is now
clear that lung cancer is comprised of
several defined histological and mutational
subsets, resulting in significant therapeutic
R&D interest in specific subsets of adeno-
carcinoma, squamous cell carcinoma and
small cell lung cancers. For instance,
subsets of non-small cell lung cancer
(NSCLC) can be defined at the molecular
level by recurrent ‘driver’ mutations/fusions
that occur in multiple oncogenes, including
EGFR, KRAS, ALK, FGFR, BRAF, HER2,
AKT1, MEK1, MET, NRAS, PIK3CA, KIF5B-
RET and ROS1. Targeted agents for many of
them are either already registered or
currently undergoing clinical evaluation. In
some clinical settings, for example mutant
EGFR and EML4-Alk subsets of adenocarci-
noma NSCLC, significant benefits in terms
of progression-free and overall survival have
been seen in patients treated with targeted
agents.
Whole-transcriptome sequencing has

recently identified in-frame fusion tran-
scripts of KIF5B (the kinesin family 5B gene)
and the RET oncogene, present in 1-2% of
lung adenocarcinomas of people in Japan
and the US. KIF5B-RET fusion appears to
lead to aberrant activation of RET kinase,
considered to be a new driver mutation and
thus defining a new subset of lung adeno-
carcinomas. In preclinical studies, the RET
tyrosine kinase inhibitor, vandetanib,
suppressed the fusion-induced anchorage-
independent growth activity of engineered
NIH3T3 cells, warranting further investiga-
tions in lung adenocarcinoma models with
the specific mutation [1]. There are currently
several other therapeutic agents that
potently inhibit RET kinase in their profile. 
Investigators are now spearheading clin-

ical evaluation of many targeted agents in
histology and mutation subset-specific
patient populations of NSCLC. Interestingly
lung squamous cell carcinoma, like adeno-
carcinoma, is being split into defined driver
subsets; there is currently major interest in
deriving and evaluating targeted agents
against the FGFR (mutations and amplifica-
tions) and DDR2 (mutations) subsets. We

are thus in a new era in lung cancer R&D
where defined genetic and histological
patient subsets will be selected and new
targeted agents evaluated. It is therefore
crucial that representative preclinical in
vitro and in vivo models of these subsets are
available to discover, optimize and assess
the suitability of new targeted agents for
clinical testing.   

What is the value of using clinically-
derived lung tumour models?

The success rate in predicting clinical effi-
cacy of anti-cancer modalities using
xenograft models is 30-40%. To reduce drug
attrition and improve clinical predicitivity,
clinically-derived tumours are being used.
They can provide more relevant heteroge-
neous systems in which human tumour and
stroma cells remain in close co-operation
within a unique microenvironment,
whereby a challenging candidate agent has
to act in an environment more relevant to
the human in vivo situation. Maintaining a
human microenvironment in these models
is important in sustaining molecular, genetic
and histological heterogeneity of the
tumours, which can otherwise be compro-
mised in vitro. Clinically-derived lung
tumour models can establish unique histo-
logical and mutational models representing
the key subsets of interest for drug
discovery. For example, adenocarcinoma /
mutant EGFR, adenocarcinoma / mutant
KRAS, and squamous / mutant / amplified
FGFR isolates are models currently in in
vitro and in vivo studies at PRECOS. 
These models serve as valuable tools, not

only for understanding the basic subset
specific lung tumour biology, but also for
the development and validation of new

intervention strategies, using identification
of prognostic and predictive biomarkers. A
comprehensive collection of subset-specific
clinically-derived lung tumour models offers
a powerful state-of-the-art rapid screening
platform for novel target identification/ vali-
dation, biomarker and drug evaluation.
There are three further areas where these
clinically-derived lung cancer models have
added value, in: (a) deriving chemoresistant
isolates to mimick accurately the clinical
situation in which new agents are being
evaluated, (b) fast-tracking resistance to
new agents and analysing the mechanisms,
and (c) rationally designing combination
treatments to delay/overcome drug resis-
tance and provide suitable hypotheses that
can be tested in clinical trials. These models
can also be complemented with human lung
cancer cell lines of defined histology and
mutational status.

Why are clinically-relevant models
important?

The challenge today is in identifying novel
efficacious and tolerable targeted small
molecules, as well as antibodies suitable for
clinical evaluation; the current failure rate is
too high. Pharmaceutical and biotechnology
companies are therefore seeking more rele-
vant and better models to test potentially
active drugs, which are needed to obtain
deeper molecular, genetic, SNP, epigenetic
and proteomic understanding of the clini-
cally-derived subsets of lung tumour
models. These models should help finding
biomarkers that predict responder versus
non-responder profiles, with translational
data that can be clinically tested. 

How can companies obtain a greater
understanding of the disease state?

The benefits offered by clinically-relevant
heterogeneous lung tumour models appeal
to all companies at the forefront of oncology
research. To improve time and cost efficien-
cies, the large companies are increasingly
outsourcing the development and applica-
tion of clinically-relevant models to
specialised outfits. These providers offer
expert support in drug development
projects, from concept to clinic, to predict
pre-clinical efficacy more accurately on how
a drug might behave in clinical trials. Expert
providers, e.g. PRECOS Ltd, have unique
clinically-relevant models that can reflect
the patient situation. 

Dr Martin Page, Scientific Consultant Q&A

Benefits of Clinically Relevant and Validated
Lung Oncology Models for in vitro and in vivo
Assessment of Novel Anticancer Agents 

Dr Martin Page
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What is the relevance of 3-D tumour growth assays?

3D tumour growth assays (TGAs) can give rapid non-invasive in vitro
measurements of cancer cell expansion in the presence of multiple
tumour-associated cell types or soluble factors. They can be used to
investigate the direct biological impact of human mesenchymal stem
cells (hMSC) on the growth rates of a panel of cancer cell lines. The
main advantage offered by 3D TGA include experimental tumour
cultures being established in complex mixtures of tumour-derived
factors. In comparison to traditional 2D culture, TGA may more accu-
rately reflect the complex in vivo microenvironment, with the
different cell types being distinguished and quantified using appro-
priate fluorescent/bioluminescent labelling of biomarkers.

How can pharmacological profile maps be utilised to position
lead therapeutic agents against the landscape of existing
treatment regimens?

Proprietary TGAs can give detailed pharmacological mapping of
multiple agents in isolation or combination. Thus, novel compounds
in can be assessed with or without human cancer associated fibrob-
lasts (CAFs) against multiple standards of care, targeted agents and in
combination therapies, which can be used to compare with
competitor agents. This allows medium-throughput screening and
identification of more suitable agents/combinations for in vivo and
ultimately clinical evaluation.

Why are clinically-relevant in vivo models vital for assessing
pharmacokinetic (PK) and pharmacodynamic (PD), therapeutic
relevance and efficacy for drug discovery?

Development, optimisation and interrogation of clinically-relevant in
vivo models are important in supporting PK and PD analysis of the
efficacy and tolerability of new drugs in appropriate, including combi-
nation, studies. Advanced orthotopic and fluorescent/ bioluminescent
models, including models of resistance, may assess more comprehen-
sively their potential, as well as in refining the dosing intervals in the
relation to the growth kinetics of an appropriate model, the frequency
of treatment and the selection of an “endpoint”. Thus the gap between
in vitro pharmaceutical profiling and in vivo efficacy might be
bridged.

For further information please contact: Sarah Evans, 
The Scott Partnership, T: + 44 1477 539 539 
F: +44 1477 539 540 E: precos@scottpr.com

1. http://www.nature.com/nm/journal/v18/n3/abs/
nm.2644.html?WT.ec_id=NM-201203

Reference

Opioid Prescribing Toolkit   
Author: Nathaniel Katz. Publisher: Oxford University Press. ISBN 978-0-19-978236-9. Price: £15.99

The author of this short book, Dr Katz, is
Adjunct Assistant Professor of Anaesthesia
at Tufts University School of Medicine as

well as the president of Analgesic Solutions, a
consulting firm focused on analgesics.  

The book opens with a very short and simple
algorithm for prescribing opioids for chronic
pain, described by the author as the gateway to
the rest of the toolkit.  Each chapter bears the
title of a step of the algorithm.

The author writes from the perspective of prac-
tice in the United States of America.  For example,
the first chapter contains Instructions for Office
Staff about how to set up an opioid prescribing
system. It includes a patient treatment agreement
which the patient signs, thereby agreeing not to
request opioids from any other medic without the knowledge of the
original prescribing clinician and to keep appointments with clini-
cians and other relevant health professionals.  

Chapter 2 deals with Initial Patient Assessment and describes
assessment tools for pain, mental health history, and substance
abuse history.  The rest of the chapter deals with methods of iden-
tifying and dealing with patients who are drug abusers. 

Chapter 3 is Initiating Opioid Therapy.  This starts with a short list
of non-pharmacological methods of managing pain and then a
table of non-opioid analgesics with their common side effects.  This
does not specify which may be appropriate for different types of

pain, such as neuropathic agents.  A second table
lists opioid analgesics, covering available strengths,
starting dose, frequency, duration of effect and
equivalent dose for 30mg oral morphine.  The final
nine pages of the chapter are taken up by a sam-
ple patient treatment agreement and sample edu-
cation brochure about opioids.  

Chapter 4 is Patient Reassessment.  There is a brief
questionnaire to assess the levels of the patient’s
pain, any side effects and how their pain control is
affecting their activities.  There are also question-
naires and suggested laboratory tests, to test for
signs of drug abuse and for endocrine abnormalities
(the author states in Chapter 1 the relationship
between opioids and central hypogonadism).  

The final two chapters deal with opioid rotation
or taking a patient off opioids due to lack of efficacy or intolerable
side effects.

This book does give some useful information, such as the assess-
ment of pain and the dosing and side effects of opioid analgesics.
However, the persistent focus on drug abuse and the fact that this
is very much directed towards medical practitioners in the USA
means that this booklet has little to offer oncology clinicians in the
UK.  n

Reviewed by Kathleen Mais, Nurse Clinician in Head & Neck
Oncology at The Christie NHS Foundation Trust, Manchester.

Book Reviews
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Book Reviews
Reconstruction of the Head and Neck: A Defect oriented approach   
Author: Eric M Genden. Publisher: Thieme. ISBN (EUR, Asia, Africa, AUS): 9781604065763. eISBN: 9781604065770. Price: €129.99

Ihave reviewed this book from a head and
neck surgeon’s point of view. It is an excellent
and essential reference book for trainee head

and neck surgeons. This edition of the book has
ten chapters with contributions from eminent
head and neck surgeons of North America.
Reconstruction of head and neck is always chal-
lenging and requires a profound understanding
of the anatomy, physiology and function of an
upper aerodigestive tract. The relationship
between the form and the function makes the
reconstruction of head and neck a unique chal-
lenge. The book is written as a defect oriented
guide to reconstruction. This is comprehensive
text and atlas of the major regional – cutaneous,
muscle, musculocutaneous flaps and free flaps
used in head & neck reconstruction. Each chapter is devoted to a
region of head and neck. The chapters are further organised by

specific defect, so that the reader can identify a
defect and explore the reconstructive options. The
approaches of reconstruction are covered in detail
and designed to review the fine points that are
often not addressed in general reconstructive
books.  
Achieving optimal results in head and neck

reconstruction requires attention to function and
form.  This book will serve as a guide for the
reconstructive surgeon and provide finer points to
achieve a long term excellent result. 
This is a comprehensive well written text and

represents excellent value for money.  In summary
this is a text book for the departmental library and
invaluable to a head and neck surgeon. n

Reviewed by Mr Mriganka De FRCS, 
Consultant Head & Neck Surgeon, Derby.

Bacteria and Cancer   
Editor: Abdul Arif Khan. Publisher: Springer. ISBN: 978-9400725843. Price: $189.00

This is a specialist text of 278 pages aimed
at those Clinicians involved in treating
infectious complications of cancer. It is

also relevant to researchers and scientists in the
field of microbiology and biotechnology as well
as medicine. This book examines bacteriology
and cancer causation from both a positive and
negative perspective. The aim of this book is to
provide the current status of ongoing research
and attempts to use microbiological knowledge
in the management of cancer. There are 5
chapters describing the implications of bacteria
and cancer formation. For instance, chapter 2:
Gastric cancer and Helicobacter pylori, chapter
3: Streptococcus bovis and colorectal cancer
and chapter 6: ocular adnexal lymphoma of
MALT type and chlamydophilia psittaci infec-
tion.  Each chapter is provided with a clear lay-
out; abstract, key words, introduction, he main
body of text is followed by a conclusion and an
extensive list of references. Diagrams, graphs, tables and pho-
tographs are included.
The above chapters demonstrate how bacterial infections are

responsible for substantial morbidity and mortality amongst cancer
sufferers.  
The following chapters look at possible strategies of bacterial

involvement, in cancer development (chapter 7) and bacteria as a

therapeutic approach in cancer therapy, (chapter
8). These chapters highlight how infections play
a huge role in the formation of cancer; up to
18% of malignancies are attributed to infectious
agents and how infections maybe involved with
carcinogenesis.  Although interesting, I found,
the level of detail quite demanding, and this did
not make easy reading.
Chapter 12: Management of bacterial infec-

tious complications in cancer patients, I found
to be the most useful. This clinically relevant
chapter discusses how bacterial infections occur
frequently in cancer patients, as a result of the
disease and its treatment. Neutropaenia, a risk
factor for infection usually occurs in association
with other risk factors. Awareness of these other
factors may help to reduce the incidence of
infection and to assist in the treatment.
Guidelines for therapy of high risk patients are
given, along with evaluation of response and

duration of therapy. All facts and figures relate to the USA. 
In conclusion this is a very informative reference text, suited

more to the library rather than to the individual purchaser. It
requires prior knowledge of biology for full understanding.  n

Reviewed by Dr Karin Baria,
Consultant Clinical Oncologist, Lincoln County Hospital.

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.

Panel of Journal Reviewers
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Clinical Oncology      
Weekly single agent Paclitaxel as neoadjuvant
chemotherapy in locally advanced breast
cancer      
Neo-adjuvant chemotherapy (NACT) has become a standard treatment
for locally advanced breast cancers.  It was introduced in the last 10 years
to treat locally advanced breast cancers ostensibly to facilitate
conservative surgery and improve 5-year survival. Compared to adjuvant
treatment, however, it has no added survival benefit. Multiple
chemotherapeutic regimens were studied in combination for the neo-
adjuvant setting; however, the desired clinical benefits from a particular
specific ‘tailored’ regimen could not be established. A commonly
practiced regimen includes anthracyclines with cyclophosphomide and 5-
fluorouracil. Taxanes (Docetaxel and paclitaxel) were added to
anthracycline-based regimens to improve their clinical effectiveness and
achieve pathological complete response (pCR).  In this small feasibility
study, response rates and toxicity profile of a single agent, Paclitaxel, in a
short course (8 weeks) regimen was studied in a neoadjuvant setting.
Twenty-six patients with locally advance breast cancers were selected and
administered 100mg/m2 of Paclitaxel for 8 weeks followed by surgery.
The patients also received adjuvant anthracyline-based chemotherapy and
radiation treatment post-surgery. There was complete clinical response in
10 patients (38.5%) and complete pathological response, defined by
absence of invasive disease from breast and axillary nodes, in 3 patients
(11.5%). The levels of grade 3-4 neutropenia, thrombocytopenia and
neuropathy were 4, 12 and 4%, respectively. The authors concluded that
clinical and pathological responses, and the toxicity profile, seen with
Paclitaxel were acceptable and comparable to other regimens. 
Reviewer’s Opinion: This paper highlights the feasibility and effectiveness
of a single agent treatment in neoadjuvant setting for locally advanced breast
cancers. Novelty factor of the study was the novel use of only a single agent
(Paclitaxel) instead of combination regimen in neoadjuvant setting.
Furthermore, Paclitaxel was used as a short course (8 weeks) compared to
other studies that have employed it over a 12 weeks in combination with
anthracyline-based chemotherapeutics. However, the major limitation of the
study was the small number of patients, which precludes definitive
interpretation of efficacy. Nevertheless, the study highlights an interesting
finding of use  and clinical effectiveness of employing a single agent in
neoadjuvant treatment. This may lead to larger studies using the same or
other chemotherapeutic drugs as a single agent neoadjuvant treatment in
breast cancer. – TH
Gupta S, Bharath R, Shet T, Desai SB, Patil VM, Bakshi A, Parmar
V, Badwe RA.
Single agent weekly Paclitaxel as neoadjuvant chemotherapy in
locally advanced breast cancer: A feasibility study. 
CLINICAL ONCOLOGY
2012;24(9):604-9.

Journal Reviews

Oncology Tools for Results

E: info@stratech.co.uk  •  T: +44 (0) 1638 782600  •  F: +44 (0) 1638 782606

Key Products
Antibodies Assays Biochemicals

Proteins Reagents Vectors

Over 350,000 Products Online!
Stratech supports your specialist product needs by
providing a cost effective, convenient & reliable source
of life science products. Browse our Oncology range at:

www.stratech.co.uk/cancer

       

Journal of Clinical Oncology     
MOSAIC Trial Subset Analysis: High-Risk
Stage II Elderly Patients      
This is a report on the updated survival data from the MOSAIC study
first published in 2004. It was a randomised controlled trial of
adjuvant chemotherapy in completely resected stage II & III colorectal
cancer. The randomisation was between 5-fluorouracil chemotherapy
given by the De Gramont regimen with or without oxaliplatin. The
first paper reported a significant improvement in overall and disease-
free survival, which was confirmed with improved data. This finding
was most pronounced for stage III disease, with information that
allows re-analysis of stage II disease and in elderly patients aged 70-
75 years. There was no statistically significant benefit (OS or DFS)
from the combination of oxaliplatin with 5-FU in either stage II or
elderly patients. In high risk stage II patients, as defined by the usual
criteria – poorly differentiated, obstructed or perforated, T4 stage,
vascular invasion and inadequate lymph node harvest - there was a
trend towards improvement in DFS & OS, but neither reached
significance. 
Reviewer’s Opinion: On the face of it, this is an open and shut
case. Oxaliplatin has no place in the adjuvant treatment of colorectal
cancer for stage II (Dukes’ B) or in elderly patients. However, there are
some caveats. These analyses were exploratory and not specified in
the original protocol, although the number of patients and events are
large and the follow-up rigorous. The lack of efficacy of oxaliplatin in
stage II disease is mirrored in other similar adjuvant trials (C-07) and
may be related to differing biology in stage III disease or different
molecular findings (such as microsatellite instability). The findings
with age are more contentious. The ‘elderly’ age group was just 70-
75 (most of my patients are over 70!) and patients over 75 were
ineligible for the study. The numbers involved are small. The safest
conclusion is that the data for patients between 70 and 75 is weak
and inconclusive at best; and data supporting oxaliplatin-based
adjuvant therapy for patients over 76 simply doesn’t exist. Oxaliplatin
is not without a side-effect profile. Neuropathy and myelosuppression
that it can cause may be significant and long lasting. Perhaps we need
to think very carefully about using it in cohorts of patients where the
data is not compelling, but it is a thought-provoking paper. – SG
Tournigand C, Andre T, Bonnetain F, Chibaudel B, Lledo G,
Hickish T, Tabernero J, Boni C, Bachet JB, Teixeira L & de
Gramont A.
Adjuvant Therapy with Fluorouracil and Oxaliplatin in Stage
II and Elderly Patients (between the ages 70 and 75 years)
with Colon Cancer: Subgroup Analyses of the Multicenter
International Study of Oxaliplatin, Fluorouracil, and
Leucovorin in the Adjuvant Treatment of Colon Cancer Trial.
JOURNAL OF CLINICAL ONCOLOGY 
2012;20:30(27):3353-60.
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Conference News
Are you organising an annual meeting or conference which you would like to tell our readers about? Or would you like to
write a report on a meeting or conference of particular interest? If so, contact Patricia McDonnell at Oncology News on 
T/F: +44 (0)288 289 7023, E: patricia@oncologynews.biz

Scientific programme committee 
Andrew Tutt, London, UK
Rebecca Dent, Toronto, Canada
Jorge Reis-Filho, London, UK

Speakers
Bob Brown, London, UK
Bryan Hennessy, Dublin, Ireland
Carsten Denkert, Berlin, Germany
Christine Desmedt, Brussels, Belgium
Matt Ellis, St. Louis, US
Karen Gelmon, Vancouver, Canada
Adrian Hayday, London, UK
Gary Johnson, North Carolina, US
Jos Jonkers, Amsterdam, The Netherlands
Brian Lehmann, Nashville, US 
Stephan Michiels, Brussels, Belgium
Sohrab Shah, Vancouver, Canada

For abstract submission, registration and more
information visit 

www.breakthroughconference.org.uk or 
contact  secretariat@breakthrough.org.uk 

Breakthrough Breast Cancer will host the second interna-
tional conference on triple negative breast cancer in June
2013 at Church House in London. The meeting is the

world’s only dedicated triple negative breast cancer conference,
bringing together the internationally recognized scientists and
clinicians that are central to triple negative research.
Triple negative breast cancer accounts for approximately 20%

of breast cancer cases and is extremely aggressive, claiming many
thousands of lives every year.  Despite great efforts, the
oncogenic drivers of the disease remain poorly characterized and
targeted therapies remain out of reach. That’s why deepening
aetiological understanding, improving diagnostic testing and
developing effective treatments against triple negative disease
are high priorities for breast cancer research. The 2nd Triple
Negative Breast Cancer Conference provides a dedicated
platform on which to discuss these pressing challenges. 
The meeting will look to build on the success of the 2011

conference and highlight the novel laboratory approaches,
innovative pre-clinical science and latest clinical trial results that
are shaping the future of triple negative research.  Specific talks
will focus on pre-clinical modeling approaches, the role of host-
immune responses in breast cancer development, targeted drug
combinations and clinical management of triple negative breast
cancer.
With talks and posters presented by the brightest minds in the

basic and clinical sciences, we aim to create an interactive
workshop atmosphere with time dedicated to discussion and
sharing expertise across disciplines. We hope you can join your
peers for the most important 3 days in the breast cancer
calendar.

Breakthrough Triple Negative Breast Cancer Conference    
Date: 26-28 June, 2013. Venue: London, UK.

The British Sarcoma Group’s annual confer-
ence is being held in Nottingham.  The mul-
tidisciplinary meeting is the UK’s main scien-

tific and educational meeting for specialists in treat-
ing these rare tumours. It is the BSG’s policy to
ensure that the meeting is truly multi-disciplinary and it encour-
ages junior doctors and non-medical health professionals to take
part. 
The headline speaker this year is Dr Mark Murphey, Chief of

Musculoskeletal Radiology at the Armed Forces Institute in
Washington DC.  He is joined by leading surgeon Dr Alessandro
Gronchi from Istituto Nazionale dei Tumori in Milan, and by
Professor Sir Mike Richards, National Cancer Director and Director
for Domain One for the NHS Commissioning Board.

The meeting combines workshops on
Wednesday 27th, with symposia addressing key
issues in oncology and surgery, together with
plenary sessions looking at cross-cutting issues.
A regular highlight are open paper sessions

where some researchers get their first opportunity to present a
paper to their peers. Abstract submissions closed in December
2012.
The chair of the Programme Committee for the 2013 meeting is

Mr Rob Ashford the lead clinician of the East Midlands Sarcoma
Service, one of the 15 sarcoma MDTs in England. n

Visit: www.britishsarcomagroup.org.uk

British Sarcoma Group’s annual conference     
Date: 27 February – 1 March, 2013. Venue: Nottingham, UK. PREVIEW

PREVIEW
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Paula Allchorne (senior bladder cancer nurse
specialist for Barts Health), with the support
of Consultant Urologist and bladder cancer

lead, Mr James Green, pioneered the first NaBC
Forum at the Royal Society of Medicine on the 12th
October, 2012. 
The event was a huge success attracting over 70 bladder cancer

nurse specialists from 47 different hospitals in England and
Scotland. Paula explained that the primary objective was to create
a specialist nursing forum to share good practice and create a
network that will help develop standards of care.
National leads in bladder cancer updated the audience on the

most recent advances in clinical research and practice. The
blueprint for the day was established by the national lead for peer
review, national lead in MDT work and developer of MDT fit. The
morning session concluded with an example of best practice by
nurse consultant Brain McGlynn or runs the urology service at Ayr
University hospital. Leading urological surgeon Professor Dasgupta
gave a fascinating insight on robotic surgery and uro-oncologists
Dr Ansari and Dr Hussain presented new research suggesting

radical chemoradiotherapy might provide an
effective bladder-sparing alternative to surgery. 
Paula Allchorne and Mr Green co-ordinated an

outstanding programme which focused on ‘the
nurse specialists needs’. The day met a broad

spectrum of educational requirements for both urology and
oncology nurses and finished with two lively interactive learning
sessions on neurolinguistic programming and management of
sexual dysfunction in patients after treatment. With the day being
such a success and demand so it will now be run as an annual
event. n

For further information on NaBC or to register your
interest for the next meeting (date to be confirmed)

please contact Paula Allchorne at
pallchorne@hotmail.co.uk or

medical.information@pierre-fabre.co.uk
NaBC is being supported with an unrestricted medical grant from

Pierre Fabre.

1st Nurses Against Bladder Cancer Forum    
Date: 12 October, 2012. Venue: London, UK.

The aim of this Conference is to bring
together scientists and clinicians from
a wide range of disciplines and from

across the globe to gain a better under-
standing of the growing skeleton in health
and disease.  
Cancer in particular is known to impact on

bone health, and despite exciting recent
advances there is still much to discover about
the effects of cancers and cancer treatments on bone and mineral
homeostasis in children and young people as well as adults.
Speakers will look in particular at bone and endocrine side-effects
in childhood Hodgkins lymphoma and acute lymphoblastic
leukaemia and the effect of cancer on childhood fractures.
We encourage you to submit your abstracts and clinical cases for

what promises to be an exciting and rewarding meeting for
anyone with an interest in bone development and the impact of
childhood diseases and their treatments.

Key topics include:
• Bone development
• Bone disease and metabolism
• Diagnostics
• Epidemiology
• Bone health in chronic and rare diseases
• Medical therapies
• Nutrition
• Physical activity

The conference is approved for 18 CME credits, and there are
grants and reduced registration fees for students (PhD students,
undergraduates), Junior Post Docs (within 3 years of PhD),
residents, fellows, and allied health professionals.  n

For further information visit www.iccbh.org or 
E: iccbh@ectsoc.org 

Twitter: @childrensbones

6th International Conference on Children’s Bone Health     
Date: 22-25 June 2013. Venue: Rotterdam, Netherlands. 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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Courses & Conferences

TO BOOK
Visit www.smi-online.co.uk/goto/cancer-imaging40.asp

Alternatively contact Cem Tuna on tel. +44 0 207 827 6736
Or email ctuna@smi-online.co.uk

SMi present their 9th annual conference on...

Imaging in Cancer Drug Development
SMi present their 9th annual conference on...
13th and 14th March 2013, Copthorne Tara Hotel, London, UK

KEY TOPICS FOR 2013:
• Latest developments in fluorescence and bioluminescence for drug 

monitoring in xenografts
• Novel target identification and lead discovery in preclinical biomarkers and

radiochemistry
• Strengths and limitations of whole body optical imaging with X-ray micro CT 

and multiphoton intravital microscopy
• Overcoming challenges in nuclear tracers for multiscale imaging in oncology
• Current application of PET/SPET modalities and a review of PFS 

(progression-free survival) 
• Practical tools for business expansion in the current economic climate

Development of radiopharmaceuticals 
for PET Imaging in Oncology

Workshop Leader: 
Albert Windhorst, Head of Radiopharmaceutical

Chemistry, VU University
13.00 – 17.00

PLUS INTERACTIVE HALF-DAY 
PRE-CONFERENCE WORKSHOP

Tuesday 12th March 2013, Copthorne Tara, London, UK

Supported bySponsored by

BRITISH ASSOCIATION OF HEAD AND NECK ONCOLOGISTS

BAHNO Secretariat Tel: 01730 813700
PO Box 85
Midhurst Fax: 01730 812042
West Sussex
GU29 9WS Email: secretariat@bahno.org.uk

BAHNO ANNUAL SCIENTIFIC MEETING 2013
Royal College of Physicians, London

FRIDAY, 26th APRIL 2013 

‘THE SCIENTIFIC BASIS OF SYMPTOM CONTROL 
IN HEAD AND NECK CANCER’

Presentations:  7 minutes’ duration with 3 minutes of questions

Blair Hesketh Lecture: Prof Brian Schmidt, Director of the Bluestone Center for Clinical Research, 
New York College of Dentistry, New York, USA

Case based panel discussion: Palliative Care In Head and Neck Cancer
Brian Schmidt 
Sarah Patt 
Claud Regnard 
Simon Rogers 
Paul Sanghera 

Debate title:
‘This house believes that aggressive surgical resection should be offered to patients who have
symptomatic incurable recurrent neck disease’.

Debate: FOR:   Peter Robson 
Ken MacKenzie 

AGAINST: Bernie Foran
Mike Fardy 

Two prizes will be awarded:  Trainee prize for abstract and a poster prize.

The cost of the meeting which will include Coffee, Lunch and Tea will be:

BAHNO
Consultants    £95 (Full members)
Non member Consultants: £95 + £50      membership & include signed form
Trainees/Associates/Affiliates £75 
Non Mem Trainee/Associates £75.00 + £25 membership & include signed form 
Non member Affiliates £75.00 + £10 membership & include signed form
Honorary/Senior members £75.00
Non members £125.00
Late or on the day registrations £25.00 additional fee
Students FOC

Important dates:
Closing date for abstract submission:
12 NOON 21st JANUARY 2013 (notified by 15th February)
Acceptance by applicants by 28th February
Registration closing date – 14th APRIL 2013
Registration and payment MUST BE COMPLETED via online registration in order to be
included in the programme.

www.oncologypharma.com 

Bio-Pharma Resource 

The Global Oncology Pharma web portal 
is a resource for Bio-Pharma oncology focused 

professionals and provides: 

5% of each order goes to the International Cancer  

Advocacy Network www.askican.org 

News 

Blogs 

LinkedIn groups 

Market Reports 

Conferences & Webinars 

CROs 

Twitter 

Consultants 

Recruitment Services 

Companion Diagnostics 
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Courses & Conferences
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International 
Symposium 
on Targeted 

Intra-operative 
Radiotherapy 

(TARGIT)

Venue:  Lord’s Cricket Ground, London, NW8 8QN
Date: Friday, 08 February 2013   Time: 09.00 - 14.00

To register: email education@hje.org.uk 
or call 0207 806 4047

Introduction of TARGIT technology and 
review of new evidence

How does it all work? Radiobiology of 
TARGIT

TARGIT: Clinical Oncologist’s view

What the future holds?

We are proud to present the UK’s First 
International Symposium revealing the 

latest news on this innovative breast cancer 
treatment from world renowned experts.
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Diary of Events
2013

January
NEW
FRCS Exit Exam Revision Course in
General Surgery
11-13 January 2013; Manchester, UK
www.christie.nhs.uk/
school-of-oncology/education-events
T: +44(0)161 446 3773 
E: education.events@christie.nhs.uk

Pancreatic & Hepatobiliary Cancer
14 January 20123 Manchester, UK
www.christie.nhs.uk/pro/education/
events, 
T: +44(0)161 446 3773  
E: education.events@christie.nhs.uk

Teleconference: Principles of 
medical treatment for younger
women
17 January 2013; London, UK
T: 0845 092 0802 
W: www.breastcancercare.org.uk/
training 
E: nursetraining@
breastcancercare.org.uk

After all the Treatment: The delayed
effects of disease and treatment
interventions on individuals who
have had a Head and Neck Cancer
21 January 2013; London, UK
W: www.royalmarsden.nhs.uk/
headandneck 
E: conferencecentre@rmh.nhs.uk 
T: 020 7808 2921/ 020 7808 2924

An Introduction to Acute Oncology
21 January 20123 Manchester, UK
www.christie.nhs.uk/pro/education/
events, 
T: +44(0)161 446 3773 
E: education.events@christie.nhs.uk

Lymphoedema: Application of Core
Skills and Knowledge (Level 3)
21 January 2013; Glasgow, UK
Margaret Sneddon, 
T: +44(0)141 330 2072 
E: lymph@glasgow.ac.uk

Lymphoedema Specialist Practice
(Level 4 and M)
21 January 2013; Glasgow, UK
Margaret Sneddon, 
T: +44(0)141 330 2072 
E: lymph@glasgow.ac.uk

Endometrial Cancer
22 January 2013 Manchester, UK
www.christie.nhs.uk/pro/education/
events, 
T: +44(0)161 446 3773  
E: education.events@christie.nhs.uk

Molecular pathology and targeted
treatments for urological cancers
23 January 2013; London, UK
W: royalmarsden.nhs.uk/studydays
Henry Coleman, 
E: Henry.Coleman@rmh.nhs.uk

Joint 34th EORTC-PAMM – BACR
Winter Meeting
23-26 January 2013; Cardiff, Wales
W: www.bacr.org.uk or 
E: bacr@leeds.ac.uk

11th Annual BTOG Conference
2013
23-25 January 2013; Dublin, Ireland
www.BTOG.org

February
International Conference on
Innovative Approaches in Head and
Neck Oncology
7-9 February 2013; Barcelona, Spain
www.estro-events.org

NEW
International Symposium on
Targeted Intra-operative
Radiotherapy (TARGIT)
8 February 2013; London, UK
E: education@hje.org.uk 
T: +44 (0)207 806 4047

NEW
Biomarkers in research and clinical
practice
13 February 2013; Manchester, UK
W: www.nowgen.org.uk/
professional-training-events

NEW
Teleconference: Menopausal symp-
toms – what can we suggest to our
patients?
20 February 2013; London, UK
T: 0845 092 0802 
W: www.breastcancercare.org.uk/
training 
E: nursetraining@
breastcancercare.org.uk

NEW
Renal Cancer: Treatments &
Support
22 February 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
Living Beyond Breast Cancer
25 February 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
British Sarcoma Group Annual
Conference
27 February 2013; Nottingham, UK
W: www.britishsarcomagroup.org.uk

March
NEW
Signalling Pathways in Cancer 2013,
Targeting the HER/EGFR family:
Focus on breast, lung and colorectal
cancers
1-2 March 2013, Sitges-Barcelona,
Spain
W: www.esmo.org

RCN Cancer Conference and
Exhibition 
1 March 2013; Birmingham, UK
Laura Benfield 
T: +44 (0)20 7647 3591 
E: laura.benfield@rcn.org.uk

NEW

Master Online (MSc) “Advanced
Physical Methods in Radiotherapy”
3 March 2013 – March 2015
Mr Marcel Schäfer or Ms Lena
Gebauer-Hötzel 
E: apmr@uni-hd.de 
T: +49 (0)6221-547812/24

NEW

9th Masters Multidisciplinary
Dissection Course in Head & Neck
Surgery
5-8 March 2013; Coventry, UK
E: gemma.jones@inhanse.org

SSO 2013 Annual Cancer
Symposium
7-10 March, 2013; 
Washington, DC, USA
W: www.surgonc.org/

NEW
CNS Masterclass: Lymphoma
8 March 2013, London, UK
Helen Mee 
T: +44 (0) 1296 619 425 
W: www.lymphomas.org.uk/
health-professionals 
E: healthprofessionals@
lymphomas.org.uk

The Royal Marsden Imaging Group
– Everything You Ever Wanted to
Know about Gynaecological
9 March 2013; London, UK
W: www.royalmarsden.nhs.uk/
gynaeimaging 
E: conferencecentre@rmh.nhs.uk 
T: 020 7808 2921/ 020 7808 2924

NEW
Oral Complications in Cancer &
Palliative Care
11 March 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

National Cancer Pain Management
Study Day
13 March 2013; London, UK
www.royalmarsden.nhs.uk/
painmanagement

NEW
Imaging in Cancer Drug
Development
13-14 March 2013; London, UK
T: +44 (0) 207 827 6736 
E: ctuna@smi-online.co.uk

NEW
Masterclass: Breast cancer genetics
14 March 2013; London, UK
T: 0845 092 0802 
W: www.breastcancercare.org.uk/
training 
E: nursetraining@
breastcancercare.org.uk

NEW
Vascular Access Symposium
19-20 March 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
9th European Breast Cancer
Conference
19-21 March 2013; Glasgow, UK
W: www.ecco-org.eu

NEW
Lymphoma management: a national
course for SpRs
21-22 March 2013, Oxford, UK
Helen Mee 
T: +44 (0)1296 619 425
W: www.lymphomas.org.uk/
health-professionals 
E: healthprofessionals@
lymphomas.org.uk

NEW
Palliative and end of life care for all
– is everybody equal? 
(A joint meeting of Marie Curie
Cancer Care and the Palliative Care
Section of the RSM)
22 March 2013; London, UK
W: www.rsm.ac.uk

Targeted Treatments for Cancers of
the Digestive System – A Bird’s Eye
View
26 March 2013; London, UK
W: www.royalmarsden.nhs.uk/
digestive

April
Rehabilitation in Cancer Care
4-5 April 2013 Manchester, UK
W: www.christie.nhs.uk/pro/
education/events, 
T: +44(0)161 446 3773  
E: education.events@christie.nhs.uk

104th AACR Annual Meeting 
6-10 April, 2013; Washington, DC
W: www.aacr.org/

Upper GI Cancer
9 April 2013 Manchester, UK
W: www.christie.nhs.uk/pro/
education/events, 
T: +44(0)161 446 3773  
E: education.events@christie.nhs.uk

NEW
TYAC Spring Education Day:
Focusing on Research
12 April 2013; Sheffield, UK
W: www.tyac.org.uk

2nd ESTRO Forum - International
Congress on Radiotherapy & 
oncology
19-23 April 2013; Geneva,
Switzerland
W: www.estro-events.org

To have your event listed in the Oncology News diary 
e: Patricia@oncologynews.biz by February 5th 2013.
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News update
Latest developments on products and services from the industry. To have your news included contact Patricia McDonnell on
patricia@oncologynews.biz or T/F:+44 (0)288 289 7023.

Northern centre for cancer care
acquires two TrueBeam™ devices
from Varian 
Cancer patients in the north-east
of England will be able to receive
modern radiosurgery treatments
without having to travel for up to
two hours. The Northern Centre for
Cancer Care (NCCC) at the Freeman
Hospital in Newcastle-upon-Tyne is
acquiring two TrueBeam™ STx
medical linear accelerators from
Varian Medical Systems. 

The NCCC, currently equipped
with eight linear accelerators from
Siemens, intends to replace its older machines over time placed orders for
two TrueBeam STx machines which are capable of the full range of modern
radiotherapy treatments, including advanced radiosurgery. The machines
are slated to be installed at the centre in 2013. “We want to introduce
stereotactic ablative body radiotherapy (SABR) and stereotactic
radiosurgery (SRS) programs, which are becoming the standard of care for
many cancer treatments,” says Gill Lawrence, head of radiotherapy physics.
“The SABR program will be available initially for lung cancer patients and
the SRS program for treating conditions in the brain; subsequent
developments include plans for liver and pancreatic cancer treatments.”
SABR is offering early-stage non-small-cell lung cancer patients – including
those who are inoperable or elderly – a non-invasive treatment option. 
For more information, visit http://www.varian.com or follow us on

https://twitter.com/VarianMedSys         

Alacris Theranostics enters agreement with GSK to use ModCellTM System
for early stage cancer research

Alacris Theranostics has entered into an agreement
with GlaxoSmithKline (GSK) to apply Alacris’
proprietary ModCellTM System, developed at the Max
Planck Institute for Molecular Genetics and licensed
exclusively to Alacris, for drug stratification using data from early stage
cancer drug discovery at GSK.

GSK will provide to Alacris pre-clinical biology data from a drug
discovery project in oncology. Alacris will exploit its proprietary Systems
Biology model to determine the in silico effect of the inhibitor in its
‘virtual clinical trial’ system. Alacris will then suggest which cancer cell
lines as well as which cancers are more likely to respond to the inhibitor.
This will be based on whole genome and transcriptome data that is

integrated in the Alacris’ cancer model ModCellTM. 
Alacris Theranostics is a company specialising in

developing new approaches in personalised medicine for
cancer patient diagnosis, treatment and drug

stratification. It applies a systems biology approach exclusively licensed
as ModCellTM to Alacris. Based on genome and transcriptome
information obtained by next generation sequencing and including
kinetic pathway information, mutation and drug databases, the systems
biology approach is providing a ‘Virtual Patient’ model.
For further information contact: Dr B Lange, CEO, Alacris

Theranostics GmbH T: +49 30 841 312 01 E: info@alacris.de 
W: www.alacris.de/en

Varian is selected by Russian
Development Foundations to take
part in high-profile supplier event

Varian Medical Systems is reinforcing its
commitment to the Russian Federation by
actively seeking Russia-based suppliers and
local R&D collaborations. At the Open
Innovations Forum in Moscow, Varian held
a joint supplier conference with local
organisations the Skolkovo and Rusnano
Foundations to explain its strategy for the
Russian market and seek local partners.
“The Russian government is determined
to improve the access of its people to
modern, advanced radiotherapy
equipment and, as the market and
technology leader in this field, Varian
wants to support this initiative,” says Kolleen Kennedy (pictured),
head of Varian’s global Oncology Systems business. “We are
delighted to have been selected by the Skolkovo and Rusnano
foundations to work with them on this first such event to support
the country’s program of greater healthcare access, industrial
modernization, R&D, and in-country investment.  We want to work
together and be present to leverage Russia’s technological strengths
into a global network of supply and development.” The Skolkovo
Foundation is a not-for-profit, government-funded organisation that
was launched in 2010.
For more information, visit www.varian.com or follow us on

https://twitter.com/VarianMedSys

Wear A Hat Day 2013 – The UK’s premier brain tumour awareness event
Brain Tumour Research dedicate 100% of its’
fundraising activities into supporting continuous,
sustainable scientific research into brain tumours,
the biggest cancer killer of children and adults
under 40. We need your help. Much more
money is required if we are to achieve our vision
and find a cure for this devastating disease once
and for all. Less than 1% (0.7%) of national
cancer research spend is on brain tumours. Think
this unacceptable? So do we. That’s why we
created Wear A Hat Day, a fun event that anyone
can get involved in. On Thursday March 28th
2013, you can help fund the fight and join

thousands of people up and down the
country being sponsored to wear a hat to
raise funds for Brain Tumour Research.

We will be producing a fundraising
pack detailing further fundraising ideas,
celebrity involvement, how to publicise
your day and most importantly how to
ensure vital funds.
Register today by emailing

sarah@braintumourresearch.org. Take a
look online: www.braintumourresearch.org/
wear-a-hat-day. Don’t forget to share your
fun pics with us on Facebook and Twitter.
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Elekta’s open connectivity expansion delights customers with the widest
choice of delivery and planning systems available

Varian Medical Systems has unveiled its next
move against cancer, the new EDGE™
Radiosurgery Suite* – a fully integrated
dedicated system for performing advanced
radiosurgery using new real-time tumour
tracking technology and motion
management capabilities.
“Our new EDGE radiosurgery suite

represents the first really disruptive
technology in radiosurgery in close to two
decades, combining state-of-the-art linear
accelerator technology with real-time
tracking and patient positioning,” said
Kolleen Kennedy, president of Varian's
Oncology Systems business. “We designed the EDGE to facilitate fast,
accurate delivery of stereotactic radiosurgery to treat any condition

amenable to this type of treatment, including
tumours of the lung, prostate, brain, spine, and other
indications throughout the body.”  
As a non-invasive option, radiosurgery utilisation

has been growing steadily over the last decade for the
treatment of cancer and other conditions, and
predictions are that it will continue to grow as
research accrues about the benefits to patients.[1]
Radiosurgery involves the use of sophisticated
software and hardware to ablate tumours or other
abnormalities with high doses of radiation while
minimizing exposure of surrounding healthy tissue.  
For more information, visit http://www.varian.com

or follow us on https://twitter.com/VarianMedSys

1. Pan H, et al. A survey of stereotactic body radiotherapy use in the United States. Cancer.
2011;117(19): 4566-72.

Varian unveils EDGE™ Radiosurgery Suite – A comprehensive solution for 
non-invasive surgical procedures

Nairobi Hospital commences treating cancer with advanced radiotherapy
delivery using Varian Equipment and Software

A modern medical linear accelerator has been
installed at The Nairobi Hospital in Kenya. The
hospital hopes to treat up to 50 patients a
day on the newly-installed Clinac® DMX
machine from Varian Medical Systems. “There
are very few cancer centres in the east and
central African region so we are pleased to be
able to offer precise and efficient treatments
on our new system,” said Dr Cleopa Mailu,
chief executive officer of The Nairobi Hospital.
“We selected Varian equipment and software because we felt it was best
suited for our needs as a modern cancer treatment centre.”

Patients at the private clinic will initially be
treated using 3-D conformal radiotherapy and
clinicians at the hospital intend to introduce
more advanced treatments such as intensity-
modulated radiotherapy and stereotactic
radiosurgery treatment in the near future. The
Varian Clinac DMX is equipped with an advanced
beam shaping device to help match the dose
distribution to the size, shape, and location of
tumours. 

For more information, visit http://www.varian.com or follow us on
https://twitter.com/VarianMedSys

brainstrust announces dedicated counselling service for brain tumour patients
The charity brainstrust now offers a dedicated
counselling service for brain tumour patients. This is
in addition to their unique coaching-led support
which has helped thousands of brain tumour
patients and carers get back on top of things
following a diagnosis. Helen Bulbeck, brainstrust’s
Director of Support Services says, “Counselling
comes into play in brainstrust when there is too
much distress and a psychological intervention is
needed. It has a broader focus and greater depth
than coaching. Both Coaching and Counselling are transformative – and
we are delighted to be able to offer both absolutely free as part of our

extensive support offer”.
Jill Prawer, the trained counsellor who will be

working with brainstrust’s patients qualified in
1994, and has brought with her some very
focused aims for the service. Jill says, “I want to
give individuals who are affected in any way by a
brain tumour the opportunity to talk through
their feelings in a safe and confidential place,
and to help them develop strategies for
managing their future.”

To find out more simply call brainstrust on T: +44 (0)1983 292405
or E: hello@brainstrust.org.uk

Elekta’s MOSAIQ® v 2.50 now includes
connectivity with its Nucletron microSelectron®

Digital afterloader. This added connectivity allows
the treatment record and chart information, in
addition to dose and structure sets, to be part of
the complete patient record. MOSAIQ-
microSelectron Digital connectivity is the latest in
Elekta’s history of providing interfaces with
virtually any radiotherapy delivery device or
treatment planning system. 
St Anthony Hospital (Oklahoma City, USA)

became the first centre to use a MOSAIQ interface for its Accuray®

CyberKnife® radiosurgery system. According to St Anthony Lead Physicist,

Cindy Parry, MS, the MOSAIQ-CyberKnife interface
presented an opportunity to streamline their
radiosurgery process and consolidate all patient
information in a single location. “To me, the greatest
value is that the treatment is directly transferred to
MOSAIQ through the interface. In this way, the
physician seeing a patient for follow up can readily
note that a CyberKnife patient got his fractions done
in ‘x’ amount of time, or can see if this patient also
had an HDR or linac treatment.”
Learn more at www.elekta.com/MOSAIQ. 

For further information contact: Patrick Greally, Elekta Limited 
T: +44 (1293) 654 462 E: Patrick.Greally@elekta.com
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World-class neuroscience centre treats first patient with Elekta's Leksell
Gamma Knife Perfexion Radiosurgery System
A 60-year-old male patient with an
acoustic neuroma became the first
person to receive Gamma Knife®

radiosurgery at The National Hospital
for Neurology and Neurosurgery
(NHNN, London). NHNN clinicians gave
the treatment on October 29, officially
inaugurating its radiosurgery service at
its new Queen Square Radiosurgery
Centre (QSRC). NHNN's Leksell Gamma
Knife® Perfexion™ will serve as the
platform on which to launch a full-
scale program of radiosurgery research
and clinical activities. QSRC is the
United Kingdom's sixth operational
Gamma Knife centre. 

Gamma Knife radiosurgery is a
gentler alternative to traditional brain

surgery for illnesses such as acoustic
neuromas and metastatic disease,
which is cancer that has travelled to the
brain from elsewhere in the body. With
pinpoint accuracy, the system delivers
up to thousands of low-intensity
radiation beams to one or more targets
in a single session. Perfexion provides
even greater speed and ease of use
than previous models.

According to NHNN neurosurgeon,
Neil Kitchen, MD, the hospital's
acquisition of radiosurgery technology
supports the UK government's efforts
to improve access to advanced clinical
techniques, and will reinforce research
and clinical efforts focused on
neurological disorders.

For further information contact: Patrick Greally, Elekta Limited
T: +44 (1293) 654 462 E: Patrick.Greally@elekta.com

Varian Receives Regulatory Clearance in India for Use of High Intensity Mode
on TrueBeam Medical Linear Accelerators
Varian Medical Systems has received regulatory
clearance from the Indian Atomic Energy
Regulatory Board for the use of its unique
TrueBeam™ High Intensity Mode for advanced
radiosurgical treatments. The company’s
market-leading range of radiotherapy and
radiosurgery equipment and software,
including the TrueBeam medical linear
accelerator, are on display in Kolkata this week
at AROICON 2012, the country’s primary
radiation oncology exhibition.

Dr Vivek Bansal, director of radiation
oncology at HCG Cancer Hospital in
Ahmedabad – the first hospital in India to
commence treating patients using the
TrueBeam high intensity mode – said, “We have
used this modality for prostate, head & neck

and lung cancer patients, enabling quicker dose
delivery and therefore shorter treatments.
Higher dose rates appear to offer considerable
benefits in organ motion management – for
example, larger dose fractions have been
delivered in a single breath-hold at our centre.”

“We feel high intensity modes may become
necessary for most stereotactic ablative body
radiotherapy and stereotactic radiosurgery
treatments in future,” said Dr Bansal. “Our
experience is showing that high intensity mode
treatments offer particular advantages when
treating the smaller field sizes normally seen in
such treatments.”

For more information, visit
http://www.varian.com or follow us on
https://twitter.com/VarianMedSys

Brachytherapy practitioners gather to share current work, future advances
at Elekta Brachytherapy UK & Ireland Users Meeting 

Approximately 100 Elekta brachytherapy users
and UK and Ireland Elekta personnel convened
at London’s Institute of Physics in October,
2012 to participate in the company’s
Brachytherapy Users Meeting, UK & Ireland. An
increasingly important treatment option for
individuals with cancer, targeted and precise
brachytherapy enables doctors to treat their
patients’ cancer from the inside – either as a
standalone therapy or combined with external
beam techniques.

Symposium attendees are all users of
brachytherapy solutions manufactured by Nucletron, an Elekta company,
whose brachytherapy afterloaders, applicators and treatment planning
software systems are used by 60 percent of hospitals worldwide.

The annual conference featured presentations on a wide variety of
brachytherapy applications, including brachytherapy for cancers of the

skin, breast, prostate and cervix. 
Arjen van’t Hooft, Elekta’s Vice President

Brachytherapy Solutions, Region Europe,
Africa, Latin America gave a talk titled
“Brachytherapy: Future Developments,” which
included information on connectivity with
Nucletron’s microSelectron Digital afterloader.

“This added connectivity allows the
treatment record and chart information – in
addition to dose and structure sets – to be
part of the complete patient record, saving
time, simplifying workflow and creating a

paperless flow of brachytherapy practice information,” he says.
The Elekta brachytherapy users meeting was very well received among

participants, van’t Hooft adds.
For further information contact: Patrick Greally, Elekta Limited 

T: +44 (1293) 654 462 E: Patrick.Greally@elekta.com

To advertise your news in the Oncology News News Update Section e: Patricia@oncologynews.biz by February 5th 2013.
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With Elekta, it’s reality.
Timely and accurate patient data remains a cornerstone of e� ective cancer care. Complicated by numerous unique 
therapies and technology platforms necessary to manage diverse patient needs, access to comprehensive and reliable 
patient information can be an extraordinary challenge.  

Integrating Elekta’s world-class portfolio of linear accelerators, treatment planning solutions and dedicated 
radiosurgery and brachytherapy systems, MOSAIQ® Oncology Information Management System continues to set 
the standard for seamless hardware and software integration, HIS interconnectivity and open-vendor compatibility. 

Achieve unsurpassed coordination of comprehensive cancer care with Elekta and MOSAIQ.

MOSAIQ®

Oncology Information 
Management System
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