
Oncology
News

ISSN 1751-4975

Breast Cancer section –
Targeted Intra-operative Radiotherapy: is this the next revolution
in management of Breast Cancer?

Emerging Role of Lysyl Oxidases in Promoting Tumour Metastasis

Neuro-oncology section –
Challenges and Opportunities in Psychological Neuro-oncology

Potential Therapeutic Targetting of NADPH Oxidases for the Prevention of
Doxorubicin Cardiotoxicity

Liver Stem-like Cells: Progenitor Cells for Liver Cancer?

Volume 6 Issue 4 : September/October 2011 • www.oncologynews.biz SubscribeFREEwww.oncologynews.biz

In this Issue

The Eiffel Tower from
Notre Dame Cathedral,
See inside for the SIOG
Report on p119.

     



LET’S THINK

IF ONE OF US CAN COME UP WITH AN IDEA TO HELP OUR PATIENTS,
WHAT COULD ALL OF US COME UP WITH?

BOEHRINGER INGELHEIM LTD, ELLESFIELD AVENUE, BRACKNELL, BERKSHIRE RG12 8YS
TEL: +44 (0) 1344 424600  ·  FAX: +44 (0) 1344 741444  ·  WWW.BOEHRINGER-INGELHEIM.CO.UK

JOB NO: ONC0017  ·  DATE OF PREPARATION: AUG 2009

          



Volume 6 Issue 4 • September/October 2011 115

Contents
Volume 6 Number 4 September/October 2011

116 Editorial – Denys Wheatley
117 Conference Digest
119 Conference News

Previews and reports from the conference scene.

125 Breast Cancer section –
Targeted Intra-operative Radiotherapy:
is this the next revolution in management of
Breast Cancer?
Mo Keshtgar, Norman Williams, Katharine Pigott,
London, UK.

128 Emerging Role of Lysyl Oxidases in Promoting
Tumour Metastasis
Ann-Marie Baker, Joan Change, Janine Erler,
London, UK.

133 Neuro-oncology section –
Challenges and Opportunities in
Psychological Neuro-oncology
Ally Rooney, Edinburgh, UK.

136 Potential Therapeutic Targetting of NADPH
Oxidases for the Prevention of Doxorubicin
Cardiotoxicity
David J Grieve, Belfast, UK.

139 Liver Stem-like Cells:
Progenitor Cells for Liver Cancer?
William B Coleman, North Carolina, USA.

141 Courses & Conferences
145 Diary

Listing of meetings, courses and conferences,
both UK and international

146 Book review
147 Journal Reviews
148 News Update

Details of the latest developments and news from the
industry and charities

150 Awards & Appointments

Oncology News
is published by McDonnell Mackie,
88 Camderry Road, Dromore,
Co Tyrone, BT78 3AT,
N Ireland.

Publisher: Patricia McDonnell

Web: www.oncologynews.biz

Advertising and Editorial
Manager: Patricia McDonnell
E: Patricia@oncologynews.biz

T/F: +44 (0)288 289 7023

Design & Production
E: design.dept@sky.com
Printed by:
Warners Midlands PLC
T: +44 (0)1778 391057

Oncology
News

SSN 7 1 4 75

B ea t Canc r se t on
ar et d nt a ope a ive Ra io he apy s t is he ext evo ut on?

Eme g ng Role of ysy Oxid ses n romo ing Tumo r Me a ta is

Ne ro onc lo y ec i n
Ch l en es and Oppo tun t es n syc ol gi al Neu o nco ogy

ote t al Th rap ut c Ta ge t ng of NADPH Ox da es f r the P even on f
Do oru i in Car io ox c ty

L v r t m l ke Ce ls Pr gen tor C l s for iv r Canc r?

V l me 6 ss e 4 Sep emb r Oc ober 0 1 • www on ol gyn ws b z SubscribeFREEw w on o o yn ws iz

n th s I sue

The i f l T wer r m
No re D me Ca he ral
See n i e fo the IOG
Re or on p1 9

Cover image courtesy of
Alex Nikada, a view of the
Eiffel Tower from Notre Dame
Cathedral, for further
information see the SIOG
Report on p119.

500mcg
TABLETS

For the
treatment
of raised
intra-
cranial
pressure
secondary
to cerebral
tumours

For further information, please contact:
Essential Generics, 7 Egham Business
Village, Crabtree Road, Egham, 
Surrey TW20 8RB, UK

Please read Summary of Product
Characteristics before prescribing,
particularly in relation to side-effects,
precautions and contra-indications.
Market Authorisation Holder: Chemidex
Pharma Limited, Chemidex House, 
7 Egham Business Village, Crabtree Road,
Egham, Surrey TW20 8RB, UK.
Legal Category: POM

PIP: 114-6091

LINK: DEX418F

PROSPER: 359570

MOVIANTO: DEX500T

Adverse events should be
reported. Reporting forms and
information can be found at
www.yellowcard.gov.uk. Adverse
events should also be reported
to Chemidex Pharma Limited 
on 01784 477167.

EG
/D

E/
M

AR
/2

00
9/

01

DEXAMETHASONE

Copyright: All rights reserved; no part of this publication may be reproduced, stored in a
retrieval system or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise without either the prior written permission of the
publisher or a license permitting restricted photocopying issued in the UK by the Copyright
Licensing Authority. Disclaimer: The publisher, the authors and editors accept no
responsibility for loss incurred by any person acting or refraining from action as a result of
material in or omitted from this magazine. Any new methods and techniques described
involving drug usage should be followed only in conjunction with drug manufacturers' own
published literature. This is an independent publication - none of those contributing are in
any way supported or remunerated by any of the companies advertising in it, unless
otherwise clearly stated. Comments expressed in editorial are those of the author(s) and are
not necessarily endorsed by the editor, editorial board or publisher. The editor's decision is
final and no correspondence will be entered into.

     



116 Volume 6 Issue 4 • September/October 2011

One of the success stories in chemotherapy
has been the development of anthracycline
drugs, such as daunorubicin, as anti-

neoplastic agents [1]. These have been used
against in acute lymphoblastic leukemia (ALL) in
children, and have made it a manageable disorder
that in the majority of cases (>80%) has resulted
in cure. But inevitably there is a price to pay when
it comes to side effects of cytotoxic chemicals used
as drugs. In addition to the immediate effects of
strong chemotherapeutic regimes, there can be
incipient damage to vital organs such as the heart
that are not so self-evident. Occasionally such a
manifestation as cardiac toxicity can become apparent during
treatment or immediately after it. But there is an intermediate
response more usually occurring a year so later rather than at
an early stage, and then the possibility of late responses a
decade or more afterwards becomes increasingly apparent [2].
The late stage development is worrying and could possibly
have been presaged by checking more carefully what might be
considered subclinical disturbances in ventricular functioning
towards the end or shortly after chemotherapy ended. A
number of mitigating factors have been identified – gender
(female), age at treatment, and cumulative dose of cytotoxics.
Some combinatorial regimes might also need to be looked at
more closely than others. Because cardiotoxicity is associated
with cell (cardiomyocyte) loss in the ventricles, the walls
become thinner and dilatation increases, leading to cardiac
dysfunction.
Some patients are better than others in resisting the

potential damage to the heart (as also to other organs and
tissues) due to noxious xenobiotics. These are natural
responses, but their intensity will vary from subject to subject
depending on many factors, including the genetic disposition
in relation to the person’s ability to detoxify damaging
substances. If we knew beforehand a patient’s status in this
regard, it might influence the selection of the treatment
protocol, especially for those deemed to have a weak
resistance to foreign chemicals. Such is the case with
cardiotoxicity and anthracyclines, as with many other drugs.
The removal of xenobiotics by the body involves two main
mechanisms, the first being their detoxification by appropriate
enzymes found most abundantly in the liver (where
unfortunately some undergo activation to more dangerous
intermediates before being deactivated). The second is the

ability of most cells of the body to actively eject any
influx of unwanted chemicals. It seems that
anthracyclines can gain entry to cells without the
need for any transporter systems, but the cell uses
transporters that are driven by ATP hydrolysis to
efflux them – they actively pump them out.
Research on one particular system referred to as the
ABCC1 transporter is being analysed in children
that have or have had ALL. This research is
currently being done in Budapest, Hungary, where
single nucleotide polymorphism of the appropriate
gene is under examination [3]. Of nine different
polymorphisms, they found two that are

particularly associated with a higher risk of the late
development of cardiotoxicity (on average six to seven years
after treatment); where the genotype involves both of them,
the association is greater. It clearly would help to know the
disposition of patients in terms of their multidrug resistance
status through analysis of the appropriate polymorphisms as
early as possible after diagnosis. These findings may be
relevant to and eventually important in the management of
diseases as complex as ALL (or, for that matter, of any other
kind of tumour). Previous work on non-Hodgkin leukemia [4]
has looked at the polymorphism in two of the subunits of
NAD(P)H oxidase, an enzyme required in the deactivation of
xenobiotics. The way ahead seems to be indicated by these
two studies.
The risk to ALL patients regarding the chronic development

of cardiotoxicity might be better gauged by gaining more
information on the polymorphism of genes controlling
detoxifying and transporter properties, and, by analogy, with
similar levels of the functional activity of multidrug-resistance
processes in patients with any other kind of tumour. The
possibility that this knowledge could be used in more
effectively reducing untoward side effects is certainly worth
exploring, especially if it can help in cases where these arise
many years after treatment has ceased, i.e. in cases where it
seems “time does not heal”.
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Denys Wheatley, Editor.
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Conference Digest

Progress in treating malignant melanoma was
high on the agenda at ASCO 2011, with
phase III trials with two targeted agents

showing significantly improved survival in this pre-
viously hard-to-treat cancer.

First-line treatment with the immunotherapy
drug ipilimumab (Yervoy) plus standard
chemotherapy with dacarbazine significantly
improved overall survival in patients with previous-
ly untreated metastatic melanoma, according to
results from the first study to reveal that this strat-
egy is effective and well-tolerated.

Ipilimumab in a monoclonal antibody that acti-
vates T cells in the immune system, which then
seek and destroy melanoma cells. It targets the
cytotoxic T-lymphocyte associated antigen 4, which acts like a
brake on the T-cell. By removing this brake, ipilimumab enables T
cells to attack the cancer.

The study randomised 502 patients with metastatic melanoma to
ipilimumab or placebo plus dacarbazine. Results reported during the
plenary session at ASCO showed significantly increased overall sur-
vival at one year in patients treated with ipilimumab plus dacar-
bazine (47.3%) compared to those given placebo plus dacarbazine
(36.3%). This survival benefit with ipilimumab extended out to two
years (28.5% vs 17.9%) and to three years (20.8% vs 12.2%).

“These findings show the same kind of important results
announced last year with the use of ipilimumab alone in improv-

ing overall survival in metastatic melanoma,” said
Professor Jedd Wolchok, lead author and Director of
Immunotherapy Clinical Trials and Associate
Attending Physician at Memorial Sloan-Kettering
Cancer Center in New York, USA.

“This trial’s three-year endpoint is significant,” he
suggested. “No randomised trial for metastatic
melanoma has followed patients for this long, and it
demonstrates the durability of this survival benefit,
now out to three years in this population, and even
four years in some cases.” He considered that this is
one of the advantages of immunotherapy. “The
immune system is a ‘living drug,’ able to adapt itself
to changes in the tumor that might otherwise lead
to resistance when treated with chemotherapy or a

pathway inhibitor.”
Results from a phase III trial with another targeted agent, vemu-

rafenib, which targets the V600E BRAF gene mutation, showed
improved overall survival in patients with advanced melanoma.
Around half of all melanomas have an activating V600E BRAF
mutation. The trial compared the effectiveness of vemurafenib to
the chemotherapy drug dacarbazine in 675 patients with previ-
ously untreated, inoperable stage IIIC or stage IV metastatic
melanoma and a V600E mutation in the BRAF gene.

At the planned interim analysis at median three months,
patients receiving vemurafenib had a 63% reduction in risk of
death compared to those receiving dacarbazine. Those who

Axitinib significantly extended progression free survival in
patients with previously treated advanced renal cell car -
cinoma (RCC) in comparison with sorafenib (Nexavar ®),

reported the Phase III AXIS 103 study at American Society of
Clinical Oncology (abstract 4503).
In recent years RCC has been dominated by targeted therapy,

with three VEGFR tyrosine kinase inhibitors already approved –
sorafenib, sunitinib and pazopanib. Axitinib is a small molecule
TKI which inhibits multiple targets including VEFFR-1, VEGFR-2.
VEGFR-3, platelet derived growth factor and C KIT, with effects
on tumour growth, vascular angiogenesis and metastatic pro-
gression of cancer. The current study represents the first head to
head Phase 3 comparison of active targeted therapies in
advanced kidney cancer.
In the global study, 723 patients with clear-cell advanced RCC

who had progressed following prior therapy with regimens con-
taining sunitinib (54%), cytokines (35%), bevacizumab (8%) or
temsirolimus (3%) were randomised to axitinib (n= 361) at a start-
ing dose of 5mg daily) or sorafenib (n= 362) at 400mg twice daily.
Results for patients who had prior treatment with cytokines

showed that progression free survival was 12.1 months in axi-
tinib treated patients versus 6.5 months in sorafenib treated

patients (P<0.0001). Results for patients who had prior treat-
ment with sunitinib showed that progression free survival was
4.8 months in the axitinib treated group versus 3.4 months in
sorafenib treated patients (P=0.0107). In a secondary endpoint
objective response rates (either complete or partial responses
assessed by independent central review) were 19.4% in the axi-
tinib group versus 9.4% in the sorafenib group (P=0.0001).
Consistent with previous analyses, axitinib demonstrated a

generally manageable safety profile hypertension was 30% more
likely to occur in the axitinib arm, fatigue 39% more likely, dys-
phonia 31% more likely and hypothyroidism 19% more likely.
The axitinib trial, said the principal investigator Brian Rini from

Taussig Institute at the Cleveland Clinic (Cleveland, Ohio), proves
the theory that a more powerful VEGF inhibitor can translate to
better results. “Many of us have had a hypothesis that agents that
are more potent and selective against the VEGF receptor family,
which is the major therapeutic receptor in kidney cancer, would
indeed produce clinical benefits. Up until now, we haven’t had
any comparative data to support or refute that hypothesis.”

Janet Fricker,
Medical Journalist.

Reports from the American Society of Clinical Oncology 2011 Annual Meeting
Date: 3-7 June, 2011 Venue: Chicago, USA.

Ipilimumab and vemurafenib improve survival in malignant melanoma

Positive phase III Trial for Axitinib in RCC

Professor Jedd Wolchok
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received vemurafenib also had a 74% reduction in the risk of
progression (or death) compared to dacarbazine.
The next step is to test these new agents in combination.

During ASCO 2011, the two companies developing ipili-
mumab (Bristol-Myers Squibb) and vemurafenib (Roche)
announced that they will collaborate on a study to evaluate
a combination of the two agents in patients with BRAF-
mutated metastatic melanoma.

Susan Mayor, PhD,
Medical Journalist.

Cetuximab improves overall survival in
metastatic colorectal cancer that has
spread beyond the liver

Cetuximab (Erbitux) significantly improves overall sur-
vival in patients with KRAS wild-type metastatic col-
orectal cancer that has

spread beyond the liver,
demonstrated results from a
retrospective analysis of the
CRYSTAL study.
Initial results from the study

found that potentially curative
resection of colorectal liver
metastases was significantly
increased in patients treated
with cetuximab plus
chemotherapy (FOLFIRI) com-
pared to chemotherapy alone
(5.1% vs 2.0%, p=0.027). The
researchers wanted to know if
this benefit applied to patients whose metastases had spread
beyond the liver, as well as those with liver-limited disease, so
they retrospectively analysed results for these two groups.
The question is clinically important because the majority
(around 70%) of patients with metastatic colorectal cancer
have disease that has spread beyond the liver.
Results reported at ASCO showed significantly increased

overall survival of more than five months in patients with non-
liver limited disease treated with cetuximab plus FOLIRI com-
pared to those treated with chemotherapy alone (22.5 months
vs 17.4 months, p=0.013). Further findings from the new anal-
ysis also showed that more than twice as many patients with
liver-limited disease treated with cetuximab plus chemotherapy
were able to undergo complete resection as those given only
chemotherapy (13.2% vs. 5.6%, odds ratio 2.58, p=0.125).
“For most patients with advanced cancer, the chance to

live longer, or even be cured, are the most important bene-
fits a treatment can offer,” said Professor Claus Henning
Köhne, lead author and Head of Oncology and Haematology
at the Klinikum Oldenburg, Germany. “These new findings
from the CRYSTAL study are important both for patients with
liver-limited disease and for those with non-liver-limited dis-
ease, as we have a strong sign that both groups benefit from
cetuximab combination therapy. Adding cetuximab to first-
line chemotherapy improves clinical outcomes in metastatic
colorectal cancer patients that is limited to the liver and
which has spread beyond the liver.”

Susan Mayor, PhD,
Medical Journalist.

Semuloparin prevents venous
thromboembolism in patients starting
chemotherapy

Semuloparin, a selectively engineered ultra-low molecular
weight heparin with enriched antithrombin binding sites,
reduced the risk of venous thromboembolic events and

deaths by 64% in cancer patients starting chemotherapy, accord-
ing to results from the SAVE-ONCO study.
The risk of venous thromboembolism (VTE) is greatly increased in

cancer, with up to one in five patients suffering this life-threaten-
ing complication, and starting chemotherapy further increases this
risk by more than 60%. The international SAVE-ONCO trial ran-
domised 3,212 patients starting chemotherapy for a range of can-
cers, including locally advanced or metastatic lung and colorectal
cancers, to semuloparin (20mg once daily, given subcutaneously)
or matched placebo for at least three months, or until their
chemotherapy was changed.
Results reported during a late breaking session showed only 20

of the 1,608 patients treated with semuloparin (1.2%) had a
thromboembolic event, compared to 55 of the 1,608 patients on
placebo (3.4%). This represented a 64% reduction with semu-
loparin (hazard ratio 0.36, p<0.0001). The treatment effect was
consistent for deep vein thrombosis and pulmonary embolism (PE),
with a 59% risk reduction in PE rate. There was no increase in risk
of clinically significant bleeding with semuloparin (2.8% vs 2.0%
with placebo).
“There is currently no approved treatment for the primary pre-

vention of VTE in cancer patients initiating chemotherapy,” said
Giancarlo Agnelli, Professor of Internal Medicine at the University
of Perugia, Italy, and lead investigator. “We have demonstrated the
benefit of thromboprophylaxis with semuloparin in patients receiv-
ing chemotherapy, without increase in major bleeding. We are
encouraged by the 64% reduction in risk of life-threatening venous
blood clots demonstrated in this randomised trial.”

Susan Mayor, PhD,
Medical Journalist.

Professor Claus Henning Köhne
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Conference News

The 11th meeting of the International
Society of Geriatric Oncology (SIOG)

will be held in Paris in November. This
Society, founded in the year 2000, is
dedicated to the education of physicians
about the care of the older cancer patient.
The Society has a number of activities
including task forces which have
published important position statements
about various aspects of Geriatric
Oncology care. These have included
chemotherapy, renal dysfunction, surgery,
geriatric assessment and others. The
meeting is structured so that clinicians
with varying interests can benefit. The
meeting is comprehensive and will include
basic science of aging, review of
therapeutic modalities (surgery, radiation
therapy), and disease specific sessions
(gastrointestinal, breast, ovary, head and
neck). There is now an evolving consensus
about how clinicians can best use geriatric
assessment. The investigators at the
forefront of this effort will present their
data on validated measures. This will
include an evaluation of preoperative
assessment, measures including the GFI,
G8, studies of the Cancer and Aging
Research Group and the CRASH score
from the University of South Florida. Dr
Lodovico Balducci will summarize by
offering his view of the optimal way
clinicians can use these tools. To highlight
the international nature of the meeting
there will be a session dealing with
resources devoted to Geriatric Oncology in
the US with a focus on the American
Society of Clinical Oncology, as well as in
Europe, emphasizing the French Geriatric
Group and the EORTC. As one of its
efforts, SIOG has a National
Representative Group which is charged
with developing the awareness of the
needs of older cancer patients in their
respective countries.

A particular demonstration of advances
that have been made in the field is the
large number of research presentations
which will be offered in both oral and
poster presentations. The initial SIOG
meetings were primarily educational

sessions discussing the basics of geriatrics
and what was known at that time in the
emerging field of Geriatric Oncology.
Through the work of SIOG and
investigators worldwide, both in individual
institutions and cooperative oncology
groups, there has been a marked increase
in the amount of clinical investigations
being performed to advance the field. This
11th meeting in Paris will provide the
opportunity for these presentations as well
as interaction among investigators to
stimulate further study. The meeting is an
ample demonstration of how far the field

of Geriatric Oncology has come and will
help provide direction for the future. The
aging of the population makes this
endeavor particularly important. Those
interested in caring for the older cancer
patient, whether physician, nurse or allied
profession, should attend.

The current SIOG President is Riccardo
Audisio, MD in the United Kingdom, and
the Executive Director is Matti Aapro, MD
in Switzerland. n

Stuart M Lichtman, Scientific Chair,
Etienne Brain, Meeting Chair.

11th Meeting of the International Society of Geriatric Oncology
Date: 4-5 November, 2011. Venue: Paris, France.

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

Stuart M Lichtman

Riccardo Audisio Matti Aapro

Brian Etienne

PREVIEW
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American Society of Clinical Oncology 2011
Date: 3-7 June, 2011. Venue: Chicago, USA.

Almost 32,000 delegates from 120
countries, 4,300 exhibitors, thousands

of abstracts and a daily newspaper
covering events, The American Society of
Clinical Oncology 2011 was a giant of a
conference.
ASCOs annual meeting is so huge that

only two cities in the USA are believed to
have the hotel room capacity and venue
space to stage what is the premier
gathering of cancer specialists.
The sheer scale is both intimidating and

reassuring. An enviable collection of
expertise, research findings, clinical trial
results and innovative, progressive
approaches but you need to navigate round
what seems a small city to find them.
Travelling from downtown hotels on a

seemingly endless flow of shuttle buses,
delegates arrive at the McCormick Place
conference centre that straddles an eight-
lane highway. Legions of helpers and maps
signpost the myriad of walkways, lecture
theatres, and poster board mazes but it still
takes a while to find your bearings to home
in on the desired presentation.
I was invited to a briefing in Room 431a

and imagined that the high number and
appendix ‘a’ indicated a cosy gathering.
Wrong. The door opened onto ranks of
chairs filled with 1,500-plus delegates
peering at a rostrum in the distance.
The set-piece sessions took place in the

main hall and attracted huge audiences.
But, thankfully, the distant speakers were
visible on 18 giant TV screens hanging
from the rafters at strategic intervals so
even delegates at the rear had a good view.
This leviathan of medical congress is

made human by the astonishing array of
scientific advances that tackle the different
strains of cancer. And ASCO is an
opportunity to get a grandstand view of the
incredible efforts, novel thinking and tireless
questing of the medical and scientific
professions in their hunt for any advantage.
From speculative poster to the most

expensive and lengthy trials, there was an

uplifting, shared enthusiasm about the
crusade against cancer.
The teeming conference highlights the

multiple fronts on which the war is being
waged. It is often grinding research work
with progress slow and breakthroughs a
distant dream.
But ASCO had many stand-out

moments, among them two successful
clinical trial results that were unveiled.
Ipilimumab, which treats skin cancer, was
hailed “as important a step forward as
chemotherapy” by Dr Renzo Canetta, of
Bristol-Myers Squibb.
“This is the future and it will become the

mainstay of cancer treatment,” he said,
revealing that Ipilimumab was shown to
extend life expectancy in patients from six
months to three years and beyond. There is
also great hope that the drug could

supercharge the immune system and help
it overpower the rogue cells of many
cancers.
Roche also delivered great news with

results on its landmark Verumafenib, a
smart pill that significantly extends life
expectancy for terminally ill melanoma
patients.
Oncologists can be accused of delivering

their work in a lab-coat monotone of
understatement but their pride, hope and
enthusiasm shone out of some of ASCO
presentations – highly specialized data
translating into benefits the public can
understand and appreciate.
For every trial that reached fruition, there

were dozens taking their first tentative
steps. Each will have their day in the
spotlight at future ASCOs.
The event seems to have grown every

year since the organisation was founded in
1964 and its home appears to set in
Chicago. No hardship, the city is buzzing
and the numerous bridges over the
Chicago River that snakes through the
centre accentuate its rich heritage. The best
view of the old and new and the coastline
of Lake Michigan is from the restaurant
and bar on the 95th and 96th floor of the
Hancock Tower, an ear-popping express
elevator ride for a dizzying panorama of
the city.
Chicago enjoyed a mini heatwave during

ASCO with one day hitting 35+
temperatures as the Lake shimmered
invitingly despite locals having forbidding
tales of storms and the trademark breeze
that gives Chicago its Windy City name.
ASCO prides itself on fostering research,

encouraging excellence and new lines of
thought and experiment. The exhibition
floor was peppered with the big beasts of
pharma vying to attract attention with
giant TV screens, motor-show style stands
and a conveyer belt of gimmicks. There
were constant queues for coffee from a
gleaming samovar and all white chill-out
zone also proved popular.
But ASCO ensures there is space for

charities and pressure groups so that the
slick displays were balanced with grass-
roots information.
ASCO will be back to Chicago in 2012. It

will be big, bold, at times overwhelming,
but ultimately irresistible. n

Danny Buckland,
Health Writer.

www.health-journo.blogspot.com

George Sledge, MD speaking at
ASCO 2011 Annual Meeting.
Photo © GMG/Phil McCarten 2011

Photo © GMG/Phil McCarten 2011
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British Neuro-Oncology Society Meeting
Date: 29 June-1 July 2011. Venue: Cambridge, UK.

This year’s meeting of the British
Neuro-Oncology Society (BNOS) 2011,

took place in the historical city of
Cambridge and was attended by
approximately 250 delegates from the
multidisciplinary neuro-oncology comm-
unity, with contributors from as far afield
as Russia, New Zealand and Canada. The
theme of this year’s conference was
“Targeting Heterogeneity and Individ-
ualising Therapy” and all events took place
within the beautiful grounds of Homerton
College. After the success of BNOS2010
delegates were looking forward to three
days packed with educational talks,
scientific sessions and networking with
other trainees and junior scientists.
The meeting opened with an address

from Dr Mary Archer, Deputy Chairman
Addenbrookes Charitable Trust, who
welcomed delegates to the conference and
stressed the importance of collaborative
teamwork and national networking in
oncological research. The remainder of the
first day provided an educational update on
“Essential Advances In Neuro-Oncology”
including presentations on a wide range of
topics from drug trial design to next
generation sequencing and glioma stem cell
biology. This session lived up to its
expectations and provided myself and the
other delegates with the latest information
in this vast research field. A highlight of this
educational session was Raj Jena
(Cambridge) who gave an excellent overview
of recent advances in radiotherapy, which
complemented the preceding talk on the
use of imaging in surgical assessment and
planning by Steven Price. Kathy Oliver also
(International Brain Tumour Alliance) gave a
compelling account of the patient and
carers perspective of recent developments in
prognostic markers and individualised
therapies.
After a full day of informative talks,

delegates were treated to a barbeque and
a glass of Pimms on the lawn, whilst
enjoying the glorious weather Cambridge
had to offer. This provided a relaxed
environment for delegates to socialise and
prepare for the main conference. The
posters were displayed within a large
marquee on the lawn which became the
focal point for all activities during the main
conference.
Day 2 of the conference was opened by

Professor Tim Elsen, who provided a brief
introduction to current cancer research in

Cambridge. This was followed by a plenary
lecture by Professor Roy Rampling on the
management of brain cancer in which he
emphasised the importance of
translational science in directing future
therapies. The scientific sessions that
followed included oral presentations on
molecular neuro-oncology and “rapid fire”
poster presentations on a diverse range of
topics. Following a lunchtime symposium
on fluorescence guided resection in high
grade gliomas, there was a plenary lecture
by Professor David Walker on the early
detection of brain tumours in children. The
afternoon sessions were then dedicated to
presentations by a number of charity
organisations. The final session of the day
included a wide range of talks on the
difficulties in management of low grade
gliomas including prognostic biomarkers,
imaging modalities and surgical options
for treatment. After a full day of scientific
sessions, myself and the other
representatives of the newly formed BNOS
Junior Postgraduate Forum chose
‘punting’ along the River Cam as the

perfect activity to inspire our inaugural
meeting.
The evening black tie gala dinner events

kicked off with champagne and canapés in
the marquee. This was followed by a choir
recital and formal dinner in the grand hall
of Homerton College; providing further
opportunities for informal discussions and
networking opportunities.
The final day began with a plenary

lecture by Professor Wolfgang Wick who
explained the difficulties with current drug
trials in high grade glioma. Following
lunch there was also an update of the
many clinical trials currently on-going
within the UK. During the final day of
conference we also welcomed Professor
Geoff Pilkington, who has taken over from
Professor Charles Davis as the new
President of BNOS. We also congratulated
the 2011 BNOS / BTS Young Investigator
Dr Alasdair Rooney, from Edinburgh, who
gave an excellent presentation of his
research into depression in patients with
glioma.
The annual BNOS conference goes from

strength to strength each year and is a
great example of the importance of
collaboration between all disciplines
involved in treatment and research in
neuro-oncology. As a relatively junior
member of BNOS I was inspired by the
quality of research presented at this
meeting, the mix of delegates and plenary
speakers and the support of the charity
organisations. I particularly enjoyed the
‘Educational Update’ sessions as they gave
an excellent overview of the diverse clinical
and scientific problems facing neuro-
oncology research. I also enjoyed meeting
with trainees from a variety of disciplines
and junior scientists and discussing
research experiences and future plans.
Finally I would like to commend this year’s
organising committee, led by Colin Watts,
for a hugely successful and enjoyable
meeting. The next meeting will be in
Manchester in late June 2012 with the
theme “Challenges and Controversies” and
looks set to build on the success of recent
years. n

Sarah Bell, MRC Clinical
ResearchTraining Fellow,

University of Glasgow
Specialist Trainee Neuropathology,

Southern General Hospital, Glasgow.

Colin Watts.

     



122 Volume 6 Issue 4 • September/October 2011

Excellence in Oncology 2012
Date: 22-25 February 2012. Venue: Istanbul, Turkey.

The New Road for the Oncology
Conference Forges Ahead
The second edition of the groundbreaking
Excellence in Oncology (EiO) conference has
been organised for February 2012 at the
state-of-the-art Istanbul Congress Centre.
The preliminary programme has just been
posted and more than 60 world-renowned
experts have already accepted the invitation
to participate at the conference where the
emphasis is on channeling the results of
cutting edge, evidence-based research to
the practicing oncologist.

Education for Young Oncologists
The day before the conference starts, the
Institute of Excellence in Oncology will run
extended educational workshops. The aim
is to guide research fellows on the best way
to present a case study or a research
project at an international conference and
how to apply for a grant. Each student will
also receive career advice from other
fellows and members of the Faculty after
presentation of their research project.
Fellows or trainees currently in oncology
programmes worldwide will be able to
apply for a travel fellowship. Successful
applicants from developing countries will
qualify for help with accommodation and
free registration.

Clinical Cases and Workshops
A choice of four Clinical Case Workshops will
offer delegates the chance to attend practical
sessions on two of the following – non-

small cell lung cancer (NSCLC), ovarian,
breast and prostate cancers. The same
cancers will be examined during Eleven
Clinical Question sessions, each with at least
three speakers to deal with different aspects
of the topic, and to discuss queries about
individual cases.

Careful organisation of the programme
will ensure that delegates can access
Question Sessions on their choice of
speciality from Hodgkin’s Lymphoma,
kidney, thoracic and gastro-intestinal
cancers, central nervous system tumours,
melanoma, and liver metastases in colon
cancer. A special session is also devoted to
new trends in radiation oncology practice
and there is a clinical question session for
radiotherapy.

Novel Therapies and Approaches
Inevitably, the practical application of
genomics is high on the agenda. Genetic
screening of high-risk individuals, practice-
applied genomics in breast cancer, the
inherited Lynch Syndrome resulting in
predisposition to colon cancer and the
implications of mismatch repair genes on

the choice of chemotherapy will all be
addressed.

Novel therapies include a debate on the
use of angiogenesis inhibitors for breast
cancer, new targets in metastatic colorectal
cancer, molecular imaging and bifunctional
antibodies. New developments in
molecular imaging will comprise the highly
precise high-intensity focused ultrasound
and the cell-specific nano-knife.

Immunology and the ‘Promise of
Synergy’
As the immune system plays such an
important role in cancer, an educational
symposium session with four experts on
this fast-advancing area of research will
explore tumour immunology. Because
melanoma is a model cancer for its study,
the cancer’s potential as a paradigm for
immunotherapy will be a focus for
discussion.

Synergy between smart drugs and
immunogenic cell death will give an insight
into just one of the faces of oncology
expected in the future. Excellence in
Oncology 2012 is set to deliver a snapshot
of exactly how this avenue of research, and
many others, will evolve in terms of future
clinical practice for the ultimate benefit of
the patient.

.

For more information on the conference
visit: www.excellence-in-oncology.org

PREVIEW

• The 2011 PRIMe Awards are open for entry
• Winners to receive a €10,000 grant to drive

continued excellence
Novartis Oncology is calling on young clinical
investigators with an interest in translational,
fundamental or clinical kidney cancer research to
enter the 2011 Promising Renal Investigators
Meeting (PRIMe) Awards and stand a chance to win
a €10,000 grant. These prestigious annual awards
recognise the innovative programmes and research
initiatives that are advancing science in kidney
cancer, and aim to recognise those rising stars in the
field of oncology across the United Kingdom and
France.

The grant, worth €10,000, will be issued
following a review of project entries by an
independent jury of highly respected international
experts including Mr Michael Aitchison, Prof Tim
Eisen, Dr Bernard Escudier, Dr Paul Nathan, Prof
Sylvie Negrier, and Prof Jean-Jacques Patard.

Dr Lucy Gossage, a clinical research fellow with
Professor Tim Eisen based at the Cambridge

Research Institute, was the recipient of the inaugural
grant in 2010. Commenting on her win, Dr Gossage
said; “Working so closely with some of Europe’s
pioneers in kidney cancer research and having the
opportunity to collaborate with peers in the UK and
France, has been fundamental in shaping my future
in this field. Since winning the PRIMe Award, I have
made significant strides towards completing my
research and reaching my goal of making a real
difference for patients with kidney cancer. I firmly
believe that these awards will be critical in driving
continued excellence in a disease area that is often
overlooked.”

Entries for the 2011 PRIMe Awards close on
September 4th and the eight shortlisted finalists (four
representatives from France and four representatives
from the UK) will be announced on October 2nd. All
those shortlisted will be invited to present their work
and take part in a two-day meeting to be held in
London on 1st and 2nd December 2011, where the
overall winner in each country will be announced.
The two-day meeting aims to help improve

candidates’ medical writing, critical review, statistical
analysis, and oral communications skills, as well as
give them the chance to meet with and be mentored
by some of the most recognised European experts
within kidney cancer.

Dr Paul Nathan, consultant medical oncologist,
Mount Vernon Cancer Centre and PRIMe Awards
juror said; “This is a unique career opportunity for
a specialist working within this important area of
clinical research and we strongly urge clinical
investigators with an interest in translational,
fundamental or clinical kidney cancer research to
apply. Novartis Oncology’s goal with this award is
to not only recognise outstanding work and
thereby share best practice, but to provide rising
stars with the developmental support and skills
they need to help them achieve their goals.”

For more information, please visit
http://www.novartis.com

Call for entries as Novartis Oncology seeks to honour young investigators advancing
science in the fight against kidney cancer
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5th International Brain Tumour Awareness Week
Date: 30 October - 5 November 2011. Venue: Nottingham, UK.

In 2010 over 190 brain tumour-relevant
and cancer organisations supported the

Awareness Week and the “Walk Around
the World for Brain Tumours”, both of
which are projects of the International
Brain Tumour Alliance IBTA.

Kathy Oliver, Co-Director of the IBTA,
said: “The purpose of the Awareness
Week is to draw attention – through
advocacy and awareness-raising – to the
particular challenges of brain tumours
and the need for a significantly increased
research effort, better treatments and
more support for people suffering from
this devastating disease.”

Numerous special events will take place
during the Awareness Week, including
scientific conferences, meetings, information
seminars, media activities and also
sponsored walks (the mileage from which is
donated to the “Walk Around the World for
Brain Tumours”).

Every year, some 200,000 people
worldwide develop a primary malignant
brain tumour. Others are affected by so-
called “benign” brain tumours, or brain
metastases. Unlike many other cancers, brain
tumours affect people of any age, from tiny
babies to the elderly. The causes of most
brain tumours are unknown so prevention
and screening programmes are not relevant.

The cumulative effects of the brain
tumour journey on patient, family and
caregivers are devastating because of the
very location of the tumour and its wide-
ranging consequences on both the cognitive
and physical capacities of the patient –
something that happens with no other
cancer. In fact, brain tumours combine the

very worst aspects of cancer with the very
worst aspects of neurological diseases.

Most strikingly, malignant primary brain
tumours deprive the average person of
more lost years of life than any other cancer.

Brain tumours are also considered a rare
cancer and, as such, receive insufficient
research funding. Other challenges include
misdiagnosis and late diagnosis; accessing
promising new therapies; not enough
specialists and specialist centres; lack of
consistency in registries from country to
country and a shortage of clinical trials.

In the developing world, which is
responsible for at least 70% of all primary
malignant brain tumours, most patients

have no opportunity whatsoever of
accessing what would be regarded as the
basic minimum standard of care.

The International Brain Tumour Awareness
Week provides the opportunity to highlight
these issues and hopefully improve the
situation for brain tumour patients.

For further information, please contact
the International Brain Tumour Alliance

E: chair@theibta.org or
Kathy@theibta.org or visit

W: www.theibta.org

Brain tumour awareness event at ‘The Christie’ hospital in 2010.
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Over the past few decades the major change
in the surgical management of early breast
cancer has been the shift towards minimally

invasive approaches. These include breast
conservation surgery (BCS) and sentinel lymph
node (SLN) biopsy. BCS was introduced to reduce
the physical and psychological consequences of
removing the whole breast.
Postoperative radiotherapy to the whole breast

with boost to the tumour bed is regarded as an
essential adjunct to BCS and cannot be safely
omitted. There is overwhelming evidence to
support that this approach decreases the risk of
local recurrence and improves survival [1]. The aim
of radiotherapy is to selectively kill any residual
tumour cells without damaging normal cells. This is
achieved by generating free radicals, which cause
single or double stranded breaks in the cell’s DNA.
Considering that tumour cells have less ability to
repair DNA damage than normal cells and are more
frequently in the radiosensitive part of the cell
cycle, they are most vulnerable to the effects of
radiation therapy.
It is important to remember that whole breast

radiotherapy is not without risk. Although
treatment regimens have become safer with careful
planning using computed tomography and
treatment delivery using tangential fields, healthy
tissues such as the heart, ribs and lungs do receive
a small but significant dose of radiation.
Other issues with whole breast radiotherapy

include the time constraint of between three and
seven weeks of daily visits to hospital, which is a
great inconvenience for patients. The radiotherapy
equipment is expensive to purchase and to run, and
requires installation in a shielded building.
Moreover, geographic miss (delivery of radiotherapy
to a wrong site) is possible during boost

radiotherapy especially following oncoplastic breast
procedures where the incision can be some distance
away from the original site of tumour in the
majority of cases. Cosmesis can also be impaired by
the short- or long-term radiotoxicity. Finally, the
resultant delay in radiotherapy in order to
accommodate chemotherapy might compromise
local control [2]. A delay of over six weeks has been
shown to significantly increase the risk of
recurrence at five years[3].
The results of many clinical trials and

observational studies have demonstrated that
around 90% of local recurrences after BCS, occur
within the same quadrant of the breast that
harboured the primary tumour (index quadrant).
This observation raises the question of whether
whole breast radiotherapy is necessary and whether
radiotherapy to the index quadrant of the breast
alone would be sufficient for the management of
breast cancer patients [4-6].
This has led to the growing interest in

accelerated partial breast irradiation (APBI),
which aims to decrease the volume of breast
treated and increase the daily fraction size of
radiation. There are several APBI techniques
available which include linac-based intensity-
modulated radiotherapy, multicatheter interstitial
brachytherapy, balloon-based APBI using the
MammoSiteTM brachytherapy applicator (Hologic,
Inc, MA, USA), a newly developed modified form
of balloon-based brachytherapy called Xoft Axxent
Electronic BrachytherapyTM (Xoft, Inc, CA, USA),
intra-operative radiotherapy using a mobile linear
accelerator in the operating theatre
(http://www.intraopmedical.com/) and the novel
technique of targeted intra-operative radiotherapy
using IntrabeamTM (Carl Zeiss Surgical,
Oberkochen, Germany).
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Breast Cancer

Targeted Intra-operative Radiotherapy:
Is this the next revolution in
management of Breast Cancer?

A grant was provided by Boehringer Ingelheim LTD as a contribution towards the production and design costs of the
breast cancer section. Boehringer Ingelheim LTD have had no input into the content or choice of topic.
Boehringer Ingelheim LTD have checked only that its financial support for production is clearly displayed on the article.

The quest for the optimal treatment for early breast cancer has come
a long way and we are set for the next revolution in management of
breast cancer; moving from radical whole breast radiotherapy to a

targeted partial breast irradiation.
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Targeted Intra-operative
Radiotherapy (TARGIT):
The technique of Intra-operative
Radiotherapy (IORT) using INTRABEAMTM

termed TARGIT, was pioneered in the
United Kingdom at University College
London and allows the patient to receive a
single fraction of radiotherapy during the
same anaesthetic, as soon as the primary
tumour is excised.
INTRABEAMTM is a mobile, miniature x-

ray generator powered by a 12-volt supply.
Accelerated electrons strike a gold target at
the tip of a 10 cm long drift tube with a
diameter of 3mm, resulting in the
emission of low-energy x-rays (50 kV) in
an isotropic dose distribution around the
tip. The irradiated tissue is kept at a fixed,
known distance from the source by
spherical applicators to ensure a more
uniform dose distribution. The tip of the
electron drift tube sits precisely at the
epicentre of a spherical plastic applicator,
the size of which is chosen to fit the cavity
after the breast cancer is excised. Using
this method, the walls of the tumour
cavity are irradiated to a biologically
effective dose (20 Gy to the tissue in
contact with the applicator) that rapidly

attenuates over a distance of a few
centimetres. As a result, surrounding
healthy tissue is spared and the device can
be used in an unmodified operating
theatre.
With regards to the mechanism of

action of this approach, in a study of
analysis of the wound fluid after breast
conserving surgery for breast cancer, it
has been found that wound fluid (taken
from the drain over the first 24h after
BCS without TARGIT) stimulated
proliferation, migration, and invasion of
breast cancer cell lines; however, the
stimulatory effect almost completely
disappeared when fluids from TARGIT-
treated patients were used. This was due
to an alteration in the molecular
composition and biological activity of the
wound fluid [7]. The other possible
explanation is the timeliness of this
approach by delivering radiotherapy
soon after the primary tumour is excised.
The safety and tolerability of the

TARGIT technique has been established in
a phase II study [8]. In this study 299
patients (with 300 cancers) underwent
breast conserving surgery and received a
single 20 Gy dose of radiotherapy during

surgery. In these patients, IORT replaced
the boost radiation and all patients
subsequently received standard whole
breast external beam radiotherapy. The
treatment was well tolerated by all
patients, and with median follow-up of
60.5 months (range: 10–120 months), the
five-year Kaplan Meier estimate for
ipsilateral recurrence was reported at
1.74% (standard error: 0.77). This
approach is going to be further evaluated
in a randomised controlled setting.
Subsequently in March 2000, an

international, randomised controlled trial
was launched comparing TARGIT versus
whole breast external beam radiotherapy
as a non-inferiority study with the
primary outcome of local recurrence. The
original recruitment goal of 2232
(powered to test noninferiority; hazard
ratio: <1.25) was reached in early 2010
[9]. 1113 patients were randomly
allocated to TARGIT and 1119 to external
beam radiotherapy. 14% of the TARGIT
group with poor prognostic factors also
received external beam radiotherapy in a
risk adaptive approach and in these
patients boost radiotherapy to the tumour
bed was omitted. At four years, there
were six local recurrences in the TARGIT
group and five in the external beam
radiotherapy group. The Kaplan-Meier
estimate of local recurrence in the
conserved breast at 4 years was 1.20%
(95% CI 0.53-2.71) after TARGIT
compared with 0.95% (0.39-2.31) in the
external beam radiotherapy group; the
difference between the groups was not
significant. The frequency of any
complications and major toxicity was
similar in the two groups and radiation
induced toxicity was lower in the TARGIT
group. The results of this study therefore
provides level 1 evidence that the single
dose of radiotherapy delivered at the time
of surgery using the TARGIT technique is
safe and for selected patients with early
breast cancer; it can be considered as an
alternative to external beam radiotherapy
delivered over several weeks.
Recruitment to the TARGIT Trial has

been extended primarily to allow
completion of sub-protocols. Initial results
from these sub-protocols are very
encouraging. A pilot of the cosmesis
subprotocol in 118 patients indicated a
superior cosmetic outcome in the first year
for those receiving TARGIT [10]. Results
from a pilot patient preference study of 58
patients confirmed that 54 (93%) of the
subjects would undergo TARGIT if it

A grant was provided by Boehringer Ingelheim LTD as a contribution towards the production and design costs of the
breast cancer section. Boehringer Ingelheim LTD have had no input into the content or choice of topic.
Boehringer Ingelheim LTD have checked only that its financial support for production is clearly displayed on the article.

Figure 1: Targeted Intra-operative Radiotherapy in progress in an unmodified operating theatre.
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offered equivalent or some added risk
compared to EBRT [11].
A study of use of TARGIT technique in

80 patients with exceptional
circumstances who could not receive
standard external beam radiotherapy has
also been recently published [12]. This
group included previously irradiated
breasts, patients with scleroderma,
systemic lupus erythematosus, motor
neuron disease, Parkinson's disease,
ankylosing spondylitis, morbid obesity,
and cardiovascular or severe respiratory
disease. After a median follow-up of 38
months, only two local recurrences were
observed, which is an annual local
recurrence rate of 0.75% (95%
confidence interval, 0.09%-2.70%).
In summary, the evidence is

mounting for TARGIT to replace whole
breast external beam radiotherapy in
selected patients with early breast
cancer. The technique is relatively easy
to use, does not require shielding of the
operating theatre, and healthy tissues
are largely protected. Furthermore,
TARGIT is suitable for developing
countries – an unusual example where
a new health technology is more
affordable than the existing standard
and can optimise treatment and reduce
number of unnecessary mastectomies.
These results heavily influenced the

outcome of the recent St Gallen
consensus in 2011. In response to the
question, “Should partial breast
irradiation, including IORT, be applied
in selected patients including the
elderly?”, 87% of experts who were
present voted yes.

A grant was provided by Boehringer Ingelheim LTD as a contribution towards the production and design costs of the
breast cancer section. Boehringer Ingelheim LTD have had no input into the content or choice of topic.
Boehringer Ingelheim LTD have checked only that its financial support for production is clearly displayed on the article.

Figure 2: Working towards personalised care in Breast Cancer using a risk adaptive approach.
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Concluding remarks
The management of breast cancer has
undergone evolutionary changes over the
years, from radical mastectomy to breast
conserving surgery and from radical
axillary dissection to targeted sentinel
node biopsy. The early results from the
TARGIT Trial provides level 1 evidence
that IORT is safe and can be offered in a
single fraction to a selected group of
patients with early breast cancer.
We are entering a new era of

personalised care in breast cancer
management using risk adaptive
approaches. Based on current evidence
and until national bodies such as NICE

issue guidance on it’s use, we propose that
TARGIT can safely be offered as a single
fraction in elderly women with early
breast cancer and in compelling special
circumstances where EBRT is not feasible
or possible. For the other patient groups
there is still an opportunity in entering
them into clinical trials (Figure 2).
The quest for the optimal treatment for

early breast cancer has come a long way
in the past 100 years and we are set for
the next revolution in management of
breast cancer; moving from radical whole
breast radiotherapy to a targeted partial
breast irradiation. Let’s watch the
space… n
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The spread of tumour cells to distant organs, a
process known as metastasis, is responsible
for >90% of cancer-related deaths.

Metastasis is a complex, multi-step process [1]
(Figure 1), and the development of metastases is not
random, as indicated in the ‘seed and soil
hypothesis’ [2], which states that primary tumour
cells (‘seeds’) survive preferentially in certain
metastatic microenvironments (‘soils’). Metastasis
is therefore dependent on complex interactions
between the tumour cells and the metastatic site. As
a result the metastatic process is highly inefficient,
with only an estimated 0.01% of circulating tumour
cells being capable of initiating metastatic tumour
growth [3]. There are few effective treatments for
advanced metastatic cancer [4], hence a better
understanding of the process at a molecular level is
urgently needed.
Metastasis is largely driven by the properties of

the environment surrounding tumour cells [5].
Factors that are involved in modifying the ‘tumour
microenvironment’ are therefore of great clinical
relevance and have provided a number of novel
pharmaceutical targets. One such target is the lysyl
oxidase (LOX) family of proteins, consisting of 5
members (LOX, LOX-like 1 [LOXL1], LOX-like 2
[LOXL2], LOX-like 3 [LOXL3] and LOX-like 4
[LOXL4]), all containing a conserved catalytic
region and being implicated in cancer progression
(Figure 2) [6]. The first member of this family to be
characterised was LOX, a secreted copper-
dependent enzyme that catalyses the oxidative
deamination of lysine residues, a process resulting
in covalent cross-linking of collagens and elastin in
the extracellular matrix [7]. LOX is synthesised
within the cell as an inactive ‘proenzyme’ that is
cleaved into the active mature enzyme and a
propeptide fragment after secretion into the
extracellular environment (Figure 3) [8].
LOX expression is induced by factors such as

transforming growth factor-β (TGF-β), tumour
necrosis factor-α (TNF-α) and interferon-γ (IFN-γ)
[8], all of which play a role in tumour development.
The LOX gene is also a notable target of hypoxia
inducible factor-1 (HIF-1) [9], a transcription factor
that promotes target gene expression in response to
low oxygen conditions (‘hypoxia’), a common
feature of solid tumours.
Initial studies identified LOX as a gene capable of

reversing malignant transformation in vitro [10]. It
has been proposed that the tumour suppressor
function of LOX is due to the activity of the
propeptide fragment, cleaved from the proenzyme
with release of active LOX enzyme [11-13]. In
contrast, evidence is accumulating in support of a
role for the mature LOX enzyme in promoting
tumour progression. LOX influences invasion, the
first step of metastasis, of breast cancer cells [14, 15],
an effect reported to be due to the increased stiffness
that occurs as a result of collagen cross-linking
catalysed by LOX [16, 17]. In support of this, we have
recently shown that a catalytically inactive mutant
form of LOX does not promote tumour progression in
a colorectal cancer model [18], suggesting that LOX

catalytic activity mediates metastasis. Importantly,
we have shown that LOX levels in cancer patients are
correlated with metastasis and decreased survival,
and provided preclinical evidence that inhibition of
LOX can suppress metastasis [14, 18]. Indeed, the
dramatic suppression of tumour metastasis observed
upon inhibition of LOX in preclinical models suggests
that LOX influences a number of steps in the
metastatic process.
Metastasis is strongly influenced by the formation

of ‘pre-metastatic niches’ [19], in which clusters of
immune cells (bone marrow-derived cells; BMDCs)
and mobile factors secreted by tumour cells reach a
distant site of future metastasis and facilitate the
invasion and growth of tumour cells in that
environment [20]. The presence of these BMDCs at
pre-metastatic niches enhances metastasis;
therefore preventing their accumulation at pre-
metastatic sites may be a target for therapeutic
intervention. We have recently shown that BMDCs
and LOX co-localise in human metastatic tissue, and
inhibition of LOX can prevent BMDC recruitment
and metastasis in models of breast cancer
metastasis [21].
Although many early studies focused on a role for

LOX in metastatic breast cancer, more recent studies
have revealed that LOX has value as a prognostic or
metastatic marker for head and neck [22, 23], lung
[24] and colorectal cancers [18]. Using a preclinical
colorectal cancer model, we confirmed in vitro
reports [25] that activation of Src protein kinase is
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required for LOX to promote metastasis in
vivo [18]. This is noteworthy as Src is a
target of several drugs already in clinical
use (e.g. dasatinib), and our work suggests
that LOX expression may identify patients
who will respond to these treatments.
Furthermore, this model has provided
further preclinical evidence that inhibition
of LOX is effective in suppressing
metastasis, supporting the work carried out
in the breast cancer model [14].
Recent work has also suggested that LOX

may promote primary tumour growth as
well as metastasis in colorectal cancer [18,
26]. Further studies are needed to confirm
whether LOX plays a similar role in other
types of cancers, and if inhibition of LOX
might be effective and viable in patients.
The success of LOX as a therapeutic target
in preclinical models has led to detailed
investigation of the other members of the
LOX protein family, in particular LOXL2.
LOXL2, like LOX, is an extracellular

matrix copper-dependent enzyme thought
to be involved in the cross-linking of
stromal collagens and elastin [27, 28]. In
addition to conserved C-terminal region the
LOXL2 protein has scavenger receptor
cysteine-rich regions that are commonly
found in cell surface receptors and
adhesion molecules, as well as a cytokine
receptor-like domain (Figure 2).
The expression of LOXL2 is upregulated

in breast, prostate [15], colon, esophageal
[29], head and neck [30], and pancreatic
carcinomas [31]. High LOXL2 expression
has been associated with poor prognosis in
patients with squamous cell carcinoma
[30], increased liver metastases in colon
cancer [32], as well as drug resistance in
pancreatic cancer cells [31]. We have also
established a correlation between LOXL2
expression, metastasis and poor survival in
breast cancer patients [33]. Additionally,
Akiri et al. [34] have shown that LOXL2
up-regulation increases the invasiveness of
otherwise non-invasive breast cancer cells.
Recent work has shown LOXL2 is a

direct target of HIF-1 at a transcriptional
level, and upregulation of LOXL2 in
hypoxia caused downregulation of E-
cadherin, a classical hallmark of epithelial
to mesenchymal transition (EMT; Figure 3)
[35]. This is in accordance with previous
findings where LOXL2 was shown to be
involved in both EMT and tumour
progression in murine squamous and
spindle cell carcinomas [30, 36, 37]. It has
since been suggested that LOXL2
contributes to tumour progression via
Snai1 [36, 37]. Research from our
laboratory has identified a role for LOXL2
in invasion and metastasis of mammary
carcinoma cells, and has recently shown
that LOXL2 promotes invasion of breast
cancer cells by regulating the expression
and activity of two extracellular proteins,
tissue inhibitor of metalloproteinase-1
(TIMP-1) and matrix metalloproteinase-9

(MMP-9) [33]. This supports a previous
report which positively associates LOXL2
with TIMP-1 expression in colorectal
cancer [38]. LOXL2 has also been linked to
Src kinase/focal adhesion kinase (Src/FAK)
pathway activation, and this appears to be
the major pathway where secreted LOXL2
induces gastric tumour cell invasion and
metastasis [39].
Perhaps the most important aspect of

LOXL2 is its potential as a therapeutic
target. We have recently provided
preclinical evidence that LOXL2 inhibition
is highly effective against spontaneous
lung, liver and bone metastases of

mammary carcinoma cells [33]. This
supports a study carried out by Barry-
Hamilton et al. [40], which reported that
LOXL2 antibody treatment significantly
reduces bone metastases from intracardiac
injection of breast carcinoma cells.
Consistent and encouraging results have

established both LOX and LOXL2 as
excellent therapeutic targets against both
primary and metastatic tumours. LOX is
required for both early and late stages of
metastatic disease progression [14, 18, 21],
and Bondareva et al. have shown that the
use of β-aminoproprionitrile (BAPN), a
known LOX inhibitor that may also inhibit

Figure 2: Structure of the LOX family members. LOXL2 has 4 scavenger receptor cysteine-rich regions
(SRCR), which are replaced by a propeptide domain in LOX, and a proline-rich domain in LOXL. Red circles
indicate the sites of histidine-containing putative copper-binding (‘Cu’) domains, and LTQ denotes lysine
tyrosylquinone cofactor formation. Grey shaded boxes represent the cytokine receptor-like domains (CRL).
Purple boxes indicate signal peptides. (aa = amino acids).

Figure 3: The roles of LOX and LOXL2 in tumorigenesis. The expression of the LOX and LOXL2 enzymes
is induced by low oxygen (‘hypoxia’) . After secretion from the cell, they catalyse the cross-linking of collagens
and elastin, resulting in increased tissue stiffness and invasive capacity. Additionally, both LOX and LOXL2 are
thought to carry out intracellular roles, which may also influence tumour progression as indicated.
(HIF-1 = hypoxia inducible factor, HRE = hypoxia response element, EMT = epithelial mesenchymal transition,
SP = signal peptide).
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LOXL2 [40], inhibits the metastatic
colonisation potential of breast cancer
cells [41]. Interestingly, our results
suggested that LOXL2 is required only for
early stages of metastatic breast cancer
progression, as late treatments of MMTV-
PyMT transgenic spontaneous
tumourigenic mouse models with the non-
specific LOXL2 inhibitor D-penicillamine
[27] did not reduce metastatic burden
[33]. However, the use of a more specific
antibody against LOXL2 was effective
against late-stage metastatic bone
colonisation according to Barry-Hamilton
et al. [40]. We have also reported no
effects of LOXL2 genetic, chemical or
antibody inhibition on primary tumour
growth, whereas others have shown that
treatment with different LOXL2-targeting
antibodies resulted in decreased primary
tumour growth [39, 40]. This may be due
to differences in inhibitor efficiencies and
methodologies, and indicates that further
research is required to fully understand

the mechanisms of LOXL2-mediated
tumour progression.
Interestingly, our data showed that LOX

and LOXL2 do not compensate one
another, as the induced expression of one
molecule is unable to compensate for the
loss of the other (unpublished), which is
supported by the embryonic lethality of
LOX knockout mice [42, 43]. Furthermore,
manipulation of LOX expression did not
affect LOXL2 levels in our preclinical
colorectal cancer model [18]. This
suggests that while LOX and LOXL2 might
be involved in similar processes, they have
distinct pivotal roles.
Antibodies are effective therapeutic

agents against secreted proteins such as
LOX and LOXL2 since they do not cross
the cell membrane and hence specifically
target the extracellular functions of the
molecules. However, this kind of treatment
is expensive and not always supported by
public health services. The alternative use
of small molecule inhibitors is less costly

and easier to administer. In addition, these
compounds can cross the blood-brain
barrier. So far, no deleterious side-effects
have been reported in the use of LOX
antagonists in preclinical studies.
The future of studies involving LOX and

LOXL2 is exciting. The outcome of the
LOXL2 antibody AB0024 from Arresto
Biosciences (bought by Gilead Sciences)
in human patient clinical trials is eagerly
anticipated. Production of LOX
monoclonal antibodies is expected to
yield highly favourable results in cancer
treatments, both in breast cancer and
colorectal cancer, and LOX small molecule
inhibitors are currently under
development. Downstream effectors of
LOX and LOXL2, such as Src kinase and
TIMP-1, can be further validated and
developed as biomarkers in the clinic to
monitor the efficacy of treatments. The
next years ahead will be a particularly
interesting time for validation of these
promising anti-metastatic targets. n
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In 2007 I was recruited by NHS Lothian to study
clinical depression in adults with cerebral glioma.
Since then I have been fortunate to participate in a

variety of neuro-oncology conferences and projects,
and to study the mental health of glioma patients
under the supervision of Dr Robin Grant (Neurologist)
and Dr Alan Carson (Neuropsychiatrist). Data from
our original research will be published over the
coming year [1]. This article briefly outlines a personal
view of current challenges and opportunities in the
field of psychological neuro-oncology.

“Why bother?”
A few years ago I applied for funding to study clinical
depression in glioma patients. The interviewer opened
with, “Why bother? We know what you’re going to
find – we know enough about depression in cancer
already.” Indeed a quick MEDLINE search combining
the keywords “depression” and “cancer” identifies
over 6000 titles. Yet it would be premature to assume
that conclusions drawn from studies of depression in
patients with systemic cancer will translate accurately
to patients with brain cancer. Glioma is an infiltrative
tumour affecting the organ primarily implicated in
depression. A greater burden of epilepsy, neurological
deficit, cognitive impairment, and often, mortality is
observed in glioma than in systemic cancer. Like the
interviewer, some readers may believe that studying
depression in glioma may be re-treading old ground.
Nevertheless, psychological complications should
specifically be studied in neuro-oncology, because, as
others also have argued [2], these patients are
qualitatively distinct.

Clinical nihilism
The interviewer persisted, “But what’s the point? I’d
be depressed if I had a brain tumour”. Yet we must

avoid conflating the colloquial meaning of ‘depressed’
(sad), with its medical meanings (variably: clinical
depression; Major Depressive Disorder; or significant
depressive symptoms on a rating scale). In fact, after
adjusting to the diagnosis, most glioma patients are
not clinically depressed [3] or even generally
distressed [4]. Despite clear evidence that most glioma
patients cope remarkably well, some may think that
clinically significant psychological distress is to be
expected, and, by implication, tolerated. This is
strange. Few cardiologists would say, “Of course he’s
having a heart attack – he’s a fat smoker who takes no
exercise”, and then provide no treatment. Would
anyone realistically say, “Of course he’s depressed –
he’s got a brain tumour”? Sadly, it appears that they
might. In our questionnaire vignette survey of over
100 consultants working in neuro-oncology-related
subspecialties in Scotland, a large proportion of
respondents (39%) dismissed cardinal symptoms of
clinical depression as simply “an understandable
reaction” to having a glioma. These doctors were
much less likely to recommend treatment with
antidepressants [5]. In a separate and currently
unpublished survey, 78% of our glioma patients’ GPs
agreed with the statement, “Most depression is a
normal reaction to having glioma”. Such attitudes may
extend to service planning. In a third, ongoing survey,
conducted in collaboration with colleagues in
Cambridge, only 43% of neuro-oncology multi-
disciplinary teams (MDTs) in the UK reported having
access to neuropsychiatry services. Researchers
working in this field face the challenge of changing
attitudes. We can, however, remind colleagues that the
psychological consequences of glioma range in
severity from minimal to profound. Profound and
persistent symptoms are not normal. Such mental ill-
health is potentially treatable.

Neuro-oncology research in the UK is
a truly multidisciplinary endeavour
and each year the annual British

Neuro-oncology Society (BNOS) meeting
reflects this in its mix of delegates from all
clinical and research specialties in the field
and in the participation of many of the
neuro-oncology charities. In 2010 the BNOS
Young Investigator Award was introduced to
reward early researchers who have made a

notable contribution to the field. Already, in
only its second year, the award has become
a reflection of the broad scope of neuro-
oncology research in the UK. In 2010, Dr
Sara Piccirillo was rewarded for her
laboratory based work examining stem cells
in glioma. This year's richly deserved
recipient of the BNOS Young Investigator
Award, once again supported by the charity
Brain Tumour UK, is Dr Ally Rooney from

Edinburgh, whose following article provides
background to his work in the clinics
researching psychological symptoms in
Brain tumour patients.
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Theoretical difficulties
Clinical depression cannot be diagnosed
using a brain scan or blood test. This might
seem inconvenient, and if so it is testimony
to the extent to which we have become used
to thinking of depression as a disease with a
clearly defined pathogenesis. In fact, the
term “clinical depression” is more of a
convention; a convenient label that we
currently attach to a group of symptoms that
are hypothesised to co-vary together. There
is no single pathophysiology underlying
these symptoms; depression is not a disease
in that sense [6]. Sometimes the symptoms
that contribute to a diagnosis of clinical
depression could be caused by grief, or occur
as a side effect of glioma treatment. It is a
matter of ongoing academic debate how to
distinguish appropriately between
‘disordered sadness’ (essentially clinical
depression) and the normal processes of
adjustment to loss. Classically the loss cited
in this debate is bereavement, but I think
that losses of health, independence, identity,
and hopes that can accompany a diagnosis
of glioma are also relevant. The fundamental
issue is what we should call “disorder” in
this context. It is a difficult and abstract
debate that muddies the message for
clinicians, and, in my experience, can
confuse patients totally. Yet the question of
what level of distress or sadness to call
“normal” is inescapable in neuro-oncology,
where losses accrue as disease progresses. At
some point we will have to face it, which is
precisely why more research is now needed.

Lack of basic research
As we currently understand it, clinical
depression is consistently associated with
impaired quality of life (QOL) in glioma [3].
With best treatment for glioblastoma
multiforme conferring a median survival of
only 14 months [7], seeking to maximise
QOL is at least humane, and may be the
primary therapeutic aim in patients with
inoperable or end-stage tumours. Evidence-
based care would require that psychological
complications arising in adults with glioma
are thoroughly researched and understood.
Yet scientific knowledge about clinical
depression in glioma is really quite limited.
Older studies (pre-1980) of the psychiatric
consequences of cerebral tumours are mostly
now of historic interest. They were generally
conducted before the advent of CT/MRI
scanning, in highly selected populations,
using diagnostic classification systems
which differed considerably from those in
use today. Since 1980, around 40
observational studies have examined the
relationship between depression and glioma.
We reviewed this literature and found most
of these studies are small (n<100 patients)
and cross-sectional in design. Many have
important limitations of methodology or
study reporting. The most replicated findings
relating to depression in glioma are that it
occurs frequently enough to be clinically
significant (median prevalence = 19%), and
is associated with functional impairment,

impaired QOL, and, possibly, increased
mortality [3]. Little else is clear at present.
When it comes to more severe psychiatric
symptoms, such as psychosis affecting neuro-
oncology patients, the English-language
literature consists almost entirely of case
reports (source: personal systematic search).

Poor evidence for treatment
This uncertainty extends to treatment of the
psychological complications of glioma. In a
population at such high risk of epilepsy,
fatigue, and cognitive impairment, there is
enough clinical equipoise to justify a
randomised controlled trial (RCT) of
antidepressants for depression in glioma.
However, none has been completed and the
pharmacological treatment of depression in
glioma entirely lacks a robust evidence base
[8]. Do antidepressants still improve mood
with a tumour disrupting the brain? Do they
improve or worsen epilepsy? The answers to
these questions currently are unknown.
There is also little evidence to inform the
choice of psychotherapeutic treatment [9], a
relevant question in cognitively impaired
patients, although interest in this area is
increasing. The lack of treatment trials was
affirmed for me at a recent European neuro-
oncology conference. I observed the main
symposia to consist mostly of reports of RCTs
of various exciting tumour treatments. The
QOL session, by contrast, was entirely filled
with reports of observational studies.
Although valuable, observational research
can be difficult to interpret in neuro-
oncology because of the large number of
potential confounders. QOL researchers
could move beyond descriptive studies
towards seeking effective treatments.

Practical difficulties
The general lack of evidence may have less
to do with an absence of psychopathology
and more to do with the practical difficulties
of studying these patients. Glioma is a
relatively rare cancer and psychological
complications of glioma rarer still.
Multicentre studies will be necessary to
boost recruitment, yet Cancer Research UK –
previously a major funder – currently has
chosen not to fund any psychosocial
research [10], making such complicated and
expensive projects harder to complete.
Glioma patients are also difficult to recruit to
clinical research studies in a timely manner:
in a relatively high-quality study, only 75/91
eligible patients could be approached within
three months of diagnosis [11]. In those that
are fit and happy enough to participate in
studies of mental health, a degree of
selection bias is inevitable. Among
participants, high attrition is the norm as
many patients become disabled or die as a
result of progressive disease.

Charity involvement
Although these are significant challenges, it
is possible to minimise their impact. There
are a number of opportunities here. For
example, the brain tumour charity sector

potentially may have an influential role to
play in the coming years. Together with the
British Neuro-Oncology Society (BNOS),
Brain Tumour UK kindly sponsors an annual
Young Investigator award, supporting
articles like this. On a more fundamental
level, many of the charities have a strong
interest in improving the psychological care
of patients and carers, for whom they are a
valuable source of information and support.
There will often be alignment between
charitable aims and those of researchers in
psychological neuro-oncology. Charities can
comment on and strengthen research
proposals. They can also influence clinical
initiatives: for example in Edinburgh, Brain
Tumour Action recently provided funding to
allow neuroscience nurses to attend training
in the clinical care of neuro-oncology
patients. The charities are politically active
and are a potentially powerful lobby. In
general, maintaining close links with brain
tumour charities should create future
opportunities to systematically improve the
psychological care of their patients.

National and international initiatives
The Scottish Adult Neuro-Oncology Network
(SANON) is a Managed Clinical Network set
up to facilitate interaction between the
disciplines contributing to the care of neuro-
oncology patients in Scotland. Currently I
chair the SANON Supportive and
Psychological Care subgroup which is
working on a number of projects. At the
international level, I was lucky enough to
work with the Brain Tumour Alliance
Australia and ‘beyondblue’, an Australian
depression charity, to produce an
information leaflet specifically on depression
and anxiety in patients with a brain tumour
[12]. These initiatives show that national
and international collaborative opportunities
exist to be grasped.

Role of psychiatry
Conferences should present an ideal
opportunity to meet other researchers in this
exciting field. BNOS has an annual
multidisciplinary conference (the next one is
scheduled for Manchester in July 2012) and
the European Association for Neuro-
Oncology and World Federation for Neuro-
Oncology have biannual and quadrennial
conference cycles, respectively. I have,
however, been struck by the absence of
psychiatrists at these conferences. Neuro-
oncology intersects many medical
specialties. With relatively high levels of
depression and distress in glioma compared
to other patient groups, and a complex
interplay of stressors, psychiatry has a strong
case to be included under the neuro-
oncology umbrella.
As discussed, diagnosing mental disorder

in patients with glioma is not always
straightforward. Psychiatric input could be
useful to help navigate the latest theoretical
systems. For example, the two global
psychiatric diagnostic classification schemes
are the American Psychiatric Association’s

     



Volume 6 Issue 4 • September/October 2011 135

Diagnostic and Statistical Manual of mental
disorders (DSM) and the World Health
Organisation’s International Classification of
Disease (ICD). Both systems are preparing
new editions for publication in the next few
years (DSM-5 and ICD-11, respectively).
Psychiatrists could play an important
specialist role interpreting these new systems
for a neuro-oncology audience, applying
them clinically, and testing them in rigorous
research. Increased psychiatric input would
surely benefit neuro-oncology as a speciality.

In the UK MDT survey reported earlier, where
most MDTs had no access to neuropsychiatry,
82% of them perceived an unmet need for
psychiatry in neuro-oncology.

Potential impact
Perhaps the biggest opportunity is simply the
current relative lack of evidence underpinning
the psychological care of neuro-oncology
patients. This is a field waiting to be explored.
Relevant questions include how to
differentiate between normal and disordered

emotional reactions in the context of neuro-
oncological disease, the longitudinal course of
various mental disorders, and the relative
benefits and harms of a variety of treatments
– and there are many others. There probably
needs to be a rebalancing of research
methodology towards treatment trials,
without losing observational research
entirely. Psychological neuro-oncology is a
young and exciting field in which clinical
research could make a big difference to the
future care of patients and their relatives. n
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Learning points
• Psychological neuro-oncology
is the field of studying the
mental consequences of
neuro-oncological diseases.

• Psychological symptoms vary
in severity and, while some
distress can be normal, severe
symptoms generally are not.

• There is little high-quality
evidence about the
management of mental ill-
health in these patients.

• There may be a role for
psychiatrists in future research,
diagnosis, and treatment in
this field.

• Brain tumour charities are a
useful source of information
for patients and carers and,
potentially, of funding for
researchers.
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Doxorubicin remains one of the most widely-
used and effective anti-neoplastic agents in
the treatment of various cancers [1].

Unfortunately its chronic use may be associated
with irreversible cardiotoxicity, typically occurring
within a year of the last dose, which is characterised
by progressive cardiac dilatation, contractile
dysfunction and ultimately heart failure [2,3].
Consequently, therapeutic administration of
doxorubicin has to be severely restricted to minimise
the incidence of cardiotoxicity, thus significantly
reducing its efficiacy against tumors. For this reason,
reported rates of doxorubicin cardiotoxicity are low,
reaching only 7% at the currently used upper dosing
limit [4]. Recent research focused on understanding
the mechanisms underlying progression of this life-
threatening side-effect holds clear potential for the
development of novel therapies that might
significantly improve the anti-tumor efficacy of
doxorubicin and patient survival.

Mechanisms underlying doxorubicin
cardiotoxicity
The chronic response to doxorubicin-induced
myocardial injury involves a complex series of
events, collectively known as cardiac remodeling,
which are deleterious to structure and contractile
function. Doxorubicin is well known to induce
inflammatory cell activation and recruitment to the
myocardium, thought to be a key mediator of
associated extracellular matrix remodeling. This
process involves complex reorganisation of the
myocardial connective tissue and a delicate balance
between collagen deposition and degradation,
which is largely dependent on the activity of matrix
metalloproteinases (MMPs). Doxorubicin also

causes substantial alterations in cardiomyocyte
biology, such as cell atrophy/apoptosis and changes
in excitation-contraction coupling, myofilament
calcium responsiveness, cellular energetics and
cytoskeleton organisation [3].

The mechanisms underlying the development of
doxorubicin cardiotoxicity are poorly understood,
although activation of several cellular pathways has
been proposed, including local release of vasoactive
substances, mitochondrial dysfunction, lipid
peroxidation, glutathione peroxidase depletion,
reduced activity of the sarcoplasmic reticulum Ca2+-
ATPase, and impaired cardiomyocyte energetics
[1,2]. However, much recent attention has been
focusing on the potential involvement of myocardial
reactive oxygen species (ROS), which are increased
by doxorubicin and modulate several of the key
remodeling processes outlined above. Interestingly,
antioxidant treatment is protective against
doxorubicin-induced cardiac contractile dysfunction
in both experimental and clinical settings [5,6],
suggesting that increased ROS are important in the
development of this condition.

NADPH oxidases in the heart
ROS have well known wide-ranging actions on the
heart, and the importance of different ROS sources –
including the mitochondrial electron transport
chain, dysfunctional nitric oxide synthase, xanthine
oxidase and NADPH oxidases – are becoming
increasingly apparent [7]. In this regard, our
laboratory has focused on the role of NADPH
oxidases, which are a major source of cardiac
superoxide and whose primary function is ROS
generation, in doxorubicin cardiotoxicity. Several
members of the NADPH oxidase family have been

David J Grieve,
BSc (Hons), PhD
Senior Lecturer in
Cardiovascular Physiology

Correspondence:
Centre for Vision and
Vascular Science,
Queen’s University Belfast,
Institute of Clinical
Science A,
Grosvenor Road,
Belfast, UK.
E: d.grieve@qub.ac.uk

Declaration of
competing interest:
The authors’ work was sup-
ported by grants from the
British Heart Foundation
and Medical Research
Council.

Potential Therapeutic Targetting of NADPH
Oxidases for the Prevention of Doxorubicin
Cardiotoxicity

Figure 1: Structure of cardiac NADPH oxidases. Nox2 NADPH oxidase activity requires several regulatory cytosolic sub-
units that associate upon activation, generating mainly superoxide. In contrast, Nox4 NADPH oxidase consists solely of a
membrane-bound Nox/p22phox heterodimer and is constitutively active, its activity being mainly regulated by protein
level.
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identified, each based on a distinct
catalytic subunit with tissue-specific
expression. The major cardiac isoforms
are Nox2 and Nox4 (Figure 1), which are
expressed in cardiomyocytes, fibroblasts
and endothelial cells [8]. Nox2 NADPH
oxidase comprises a membrane-bound
catalytic core (Nox2/p22phox) and several
regulatory cytosolic subunits (p47phox,
p67phox, p40phox, Rac1) that associate upon
activation. In contrast, Nox4 NADPH
oxidase is localised to the perinuclear
endoplasmic reticulum and mitochondria,
and its activity is mainly regulated by
protein level. NADPH oxidases generate
low levels of ROS under physiological
conditions that are important for
intracellular signaling, but also play
important pathological roles in conditions
such as hypertension and atherosclerosis
[9]. Interestingly, whilst Nox2 produces
primarily superoxide, Nox4 is thought to
generate predominantly H2O2, which may
underlie differential actions of these
cardiac Nox isoforms on cellular signaling
[10].

Previous studies from our group and
others indicate that NADPH oxidase-
derived ROS play a pivotal role in cardiac
pathophysiology. Activity and expression
of NADPH oxidases are increased in both
experimental and clinical heart failure
[8,11,12]. Furthermore, these ROS-
producing enzymes regulate several key
components of the cardiac remodeling
phenotype, including MMP activation,
myocardial fibrosis, cardiomyocyte
hypertrophy/apoptosis, contractile dys-
function and angiogenesis. Interestingly,
our recent studies using Nox gene-
modified mice showed differential effects
that were dependent on the stimulus for
cardiac remodeling. Nox2 NADPH oxidase
was critical for cardiomyocyte remodeling
and fibrosis induced by angiotensin II and
myocardial infarction [11,13]. In contrast,
cardiac hypertrophy in response to
pressure-overload appeared to be
dependent on Nox4 NADPH oxidase,
whilst Nox2 was essential for development
of contractile dysfunction and fibrosis
[8,14]. The role of NADPH oxidases in
cardiac remodeling is clearly complex and
warrants further investigation.

Role of NADPH oxidases in
doxorubicin cardiotoxicity
Although much attention has been paid to
the role of NADPH oxidases in cardiac
pathophysiology, their potential
involvement in doxorubicin-induced
cardiotoxicity has been largely ignored.
Supportive evidence for a specific role of
NADPH oxidase-derived ROS in this
setting comes from several recent
experimental studies suggesting their
involvement in doxorubicin-induced
activation of key remodeling signaling

pathways. For example, doxorubicin
increases myocardial NADPH oxidase
activity in vivo and stimulates MMP-2
expression/activity and cell apoptosis in
vitro via NADPH oxidase-dependent
mechanisms. Furthermore, production of
several known stimuli of NADPH oxidases
that are important in cardiac remodeling,
such as angiotensin II, aldosterone and
endothelin-1, are increased by doxo-
rubicin. Perhaps the most convincing
evidence for a clinically-relevant role of
NADPH oxidases in doxorubicin
cardiotoxicity comes from a recent study
which identified several genetic
polymorphisms of the enzyme
predisposing patients to increased risk of
heart failure [4]. Interestingly, the same
group reported that gene-modified mice
lacking the Nox2 subunit of NADPH
oxidase were resistant to doxorubicin-
stimulated increases in cardiac superoxide
production and contractile dysfunction,
findings which provided the basis for our
recent work.

To assess the precise role of NADPH
oxidase-derived ROS in doxorubicin
cardiotoxicity and investigate how they

may modulate individual components of
the cardiac remodeling phenotype in this
setting, we employed an experimental
model of chronic doxorubicin treatment
using wild-type and Nox2-deficient mice.
Animals were administered doxorubicin at
a cumulative dose of 12 mg/kg (given as
three weekly injections) and studied eight
weeks later. Importantly, this protocol was
chosen as it is highly relevant to the clinical
setting in terms of relative dose, treatment
regimen, and chronology of chronic
doxorubicin-induced cardiotoxicity. Cardiac
structure and function was recorded
serially using high-resolution
echocardiography and terminally at eight
weeks by state-of-the-art invasive
hemodynamic assessment. Tissue was
taken for morphological/histological
assessment and analysis of NADPH
oxidase activity and relevant gene
expression, providing a comprehensive
examination of our research question. The
major findings of our study (summarised
in Figure 2) were that genetic disruption
of Nox2 protected against the
development of cardiac contractile
dysfunction, cardiomyocyte atrophy and

Figure 2: Role of NADPH oxidase-derived ROS in doxorubicin cardiotoxicity. We have shown that
doxorubicin activates Nox2 NADPH oxidase, resulting in the production of superoxide and adverse
cardiac remodeling. Importantly, Nox2 NADPH oxidase-derived ROS mediate several different components
of the doxorubicin cardiotoxic phenotype, including inflammatory cell activation, extracellular matrix
remodeling and cardiomyocyte atrophy/apoptosis. However, the mechanisms underlying activation of
NADPH oxidase and the downstream signaling pathways involved remain unclear.
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apoptosis, interstitial fibrosis, MMP
activation and inflammatory cell
infiltration after chronic doxorubicin
treatment, clearly demonstrating that
NADPH oxidase plays a key role in the
remodeling response in this setting [15].
These actions were associated with
beneficial changes in oxidative stress and
NADPH oxidase activity, which appeared
to be critically-dependent on Nox2, with
Nox4 playing a secondary role.
Importantly, we demonstrated that siRNA
knockdown of Nox2 in an established
cancer cell line had no effect on the anti-
tumor efficacy of doxorubicin (which is
thought to occur by direct inhibition of
DNA replication via a ROS-independent
mechanism), indicating that NADPH
oxidases may be a viable therapeutic
target for prevention of associated
cardiotoxicity.

Mechanisms underlying doxorubicin-
induced NADPH oxidase signaling
Whilst our discovery that Nox2 NADPH
oxidase-derived ROS play a critical role in
the development of doxorubicin
cardiotoxicity is important and exciting, it
is clear that the underlying signaling
pathways and mechanisms need to be
established before any potential
therapeutic benefit may be realised.
NADPH oxidases are activated by
numerous stimuli, including aldosterone,
angiotensin II, endothelin-1, α-adrenergic

agonists, cytokines (e.g. TNF-α),
metabolic factors (e.g. high glucose) and
shear stress [7]. In this regard, we
conducted preliminary studies in isolated
cardiomyocytes demonstrating that
doxorubicin-induced increases in NADPH
oxidase activity and expression were
attenuated by the AT1 receptor
antagonist, losartan, suggesting that
angiotensin II signaling may play a key
role. Importantly, chronic in vivo
treatment of doxorubicin-injected mice
with losartan also prevented development
of both contractile dysfunction and
myocardial atrophy [15]. These data
indicate that angiotensin II may be an
important transducer of NADPH oxidase
activation in response to doxorubicin,
although it is likely that other key
upstream mediators are also involved
(under investigation). Potential
downstream mediators also being
examined include MAP kinases (e.g.
p38MAPK, ERK1/2, JNK), c-src, AP-1,
NF-κB, HIF-1 and the PI3 kinase/Akt
pathway [7].

Therapeutic potential of NADPH
oxidase targeting in doxorubicin
cardiotoxicity
The complexity of NADPH oxidase
signaling in cardiac remodeling is
becoming increasingly apparent with
reported differences in isoform regulation,
activation and subcellular localisation that

may underlie distinct Nox-specific effects
[9,10]. The cellular source(s) of NADPH
oxidases is particularly important, with
ROS being potentially produced within the
heart itself by cardiomyocytes, fibroblast
or endothelial cells, or by infiltrating
inflammatory cells. Although our findings
indicate that Nox2 NADPH oxidase-
derived ROS are important in doxorubicin
cardiotoxicity, our work to date has not
addressed the key cell type(s) involved. In
assessing the therapeutic potential of
novel NADPH oxidase-based strategies
against doxorubicin cardiotoxicity, it is
important to appreciate that cardiac
remodeling is a complicated process
comprising both adaptive and maladaptive
components [3]. Therefore it is essential to
understand all aspects of NADPH oxidase
signaling (such as cellular source/
localisation, contribution of different
isoforms, type of ROS produced) so that
potential novel therapies may be
appropriately targeted. Indeed, lack of
such considerations is likely to underlie
the widely-documented failure of non-
specific antioxidant therapies in chronic
heart failure. Nonetheless, our data
strongly suggest that selective targeting of
NADPH oxidases may be a novel and
effective therapeutic strategy against the
cardiotoxic actions of doxorubicin, which
would maximise its effectiveness as an
anti-neoplastic agent and significantly
improve patient survival. n

Selectively targeting of NADPH oxidases may be a a novel and effective
therapeutic strategy against the cardiotoxic actions of doxorubicin
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Primary liver cancer (primarily hepatocellular
carcinoma – HCC) is a relatively rare neoplasm
in the United States, but occurs at high

incidence worldwide. In the United States,
approximately 24,000 new cases were diagnosed and
19,000 cancer-related deaths occurred in 2010. In
contrast, the disease represents the fifth most
common cancer in men and the seventh most
common cancer in women, worldwide: In 2008,
there were 748,300 new cases worldwide, which
equates to 5.9% of all cancers; with deaths reported
at 695,900, i.e., 9.1% of all cancer deaths [1].
Prevalence varies greatly from world region to world
region. High incidence rates are found throughout
large portions of Asia and Africa, especially East and
Southeast Asia and Central and Western Africa, with
much lower incidence in Europe and the Americas.
The highest incidence worldwide is among black
males in Mozambique with 113 cases per 100,000
population. This incidence rate is >500-fold higher
than that for comparably aged white males in the
United States and United Kingdom [2]. These
statistics strongly suggest that factors related to
genetic background and/or environmental exposure
contribute significantly to incidence.
Numerous causative factors have been identified

that contribute to liver cancer development,
including viral infections, life-style factors (e.g.,
alcohol consumption) and exposure to naturally
occurring carcinogens, industrial chemicals,
pharmacologic agents and various pollutants [3].
The most well studied hepatocarcinogen is the
natural chemical aflatoxin B1, produced by the
Aspergillus flavus mold. This mold grows on rice or
other grains (including corn) that are stored
unrefrigerated in hot and humid parts of the world.
Aflatoxin B1 is a potent, direct-acting liver
carcinogen, and chronic exposure leads inevitably to
cancer development. Numerous studies have shown
a strong correlation between hepatitis B virus (HBV)
infection and increased incidence [4] and more

recently a strong association between chronic HCV
infection and liver cancer has been recognised [5].
Whereas the occurrence of liver cancer in the United
States has remained fairly low over the last 50 years,
the incidence has been increasing dramatically,
nearly doubling since 1997. The most likely cause of
this trend is increased prevalence of chronic HCV
infection.
Whereas the aetiology is clearly multi-factorial,

liver cancer is usually associated with chronic
hepatitis, with 60-80% of cases developing in
cirrhotic livers, usually as the end result of chronic
liver disease, irrespective of the causative agent
involved [3]. The cirrhotic liver (which is pre-
neoplastic) is characterised by scarring (related to
connective tissue stroma collapse secondary to
hepatocyte necrosis) and the presence of nodules of
regenerating hepatocytes (Figure 1). HCC arises from
the outgrowth of dysplastic hepatocytes in rare
regenerative nodules (Figure 2).
Normal liver hepatocytes demonstrate very little

cellular turnover. Hence, it is not surprising that the
liver does not operate as a typical stem cell-fed
lineage system like those of other self-renewing
tissues (intestine, skin, bone marrow). However,
there are multiple liver progenitor cell populations
that have the potential to generate new hepatocytes
[6,7]. These populations possess broad
differentiation potential and function in the adult
liver as “reserve” or “facultative” [8] stem-like
progenitor cell compartments. They are activated to
replicate and replace lost hepatocytes in certain
forms of liver injury when the capacity of the
remaining differentiated hepatocytes to proliferate is
impaired. Recent evidence from experimental studies
in rodents suggests there are at least two distinct cell
populations that can be activated to generate new
hepatocytes in liver injury: a population of normally
quiescent, undifferentiated stem-like progenitor cells
that reside in or around the portal tracts, which can
be activated under certain pathological conditions to

Blue Faery: The Adrienne Wilson
Liver Cancer Association is proud
to announce the third annual Blue

Faery Award (BFA) for Excellence in Liver
Cancer Research. Primary liver cancer,
also known as hepatocellular carcinoma
(HCC), is the third leading cause of
cancer deaths worldwide. Blue Faery
created the award to recognise medical
professionals who develop innovative

research in the fight against HCC, which
currently has no cure.
This year, for the first time, the BFA will

go to two outstanding recipients. Dr.
William B. Coleman, Director of Graduate
Studies at University of North Carolina
School of Medicine, researches pre-
cancerous cells in the liver as a possible
cause of HCC with the goal of targeting
these cells before cancer starts. Dr. Hashem

B. El-Serag, Chief of Gastroenterology and
Hepatology at Baylor College of Medicine,
focuses on public health awareness and
early detection of the disease to give liver
cancer patients the best chance of survival.
Blue Faery feels with their different
approaches to fighting liver cancer, Dr.
Coleman and Dr. El-Serag are equally
deserving of the BFA thus two separate
awards will be given out.

William B Coleman,
PhD,
Professor and Director of
Graduate Studies,
University of North Carolina
School of Medicine.

Correspondence:
Dr William B Coleman,
Professor and Director of
Graduate Studies,
CB#7525, Room 515
Brinkhous-Bullitt Building,
Department of Pathology
and Laboratory Medicine,
University of North Carolina
School of Medicine,
Chapel Hill,
NC 27599, USA.
E: william.coleman@
pathology.unc.edu

Liver Stem-like Cells: Progenitor
Cells for Liver Cancer?

Identification of the molecular mechanisms that drive liver carcinogensis and
development of therapeutic approaches that target these pathways will require a
greater understanding of the various cells of origin of hepatocellular carcinoma

Blue Faery Bestows Two Awards to Fight Liver Cancer

     



140 Volume 6 Issue 4 • September/October 2011

reestablish a proliferating-differentiating
lineage (the oval cell reaction), capable of
generating hepatocytes [9]; and a
population of incompletely differentiated
small hepatocyte-like progenitor cells
(SHPC) that reside in the parenchyma and
can be activated to replace lost hepatocytes
[10]. Both of these reserve progenitor cell
types could contribute to the origins of
hepatocellular carcinoma.
We have extensively characterised SHPCs

in the retrorsine-induced liver injury model
[10-15]. Systemic exposure to retrorsine (a
pyrrolizidine alkaloid) results in severe
inhibition of the replicative capacity of fully-

differentiated hepatocytes [10,16-18]. When
confronted with a strong proliferative
stimulus such as surgical partial
hepatectomy (PH) [10,16,17] or
hepatocellular necrosis [19], retrorsine-
injured hepatocytes synthesise DNA but are
unable to complete mitosis, and arrest as
non-proliferative giant cells (megalocytes).
In this model, neither retrorsine-injured,
fully-differentiated hepatocytes nor oval
cells proliferate sufficiently to contribute
significantly to liver mass restoration after
PH. Instead, the entire liver mass is
reconstituted through a novel cellular
response that is mediated by the emergence

and rapid expansion of SHPCs, which share
some phenotypic traits with fetal
hepatoblasts, oval cells, and fully-
differentiated hepatocytes, but are
morphologically and phenotypically distinct
[10]. Co-expression of hepatocyte markers
and oval cell markers by early-appearing
SHPCs suggest that these cells are not fully-
differentiated, but display a phenotype
similar to that expected for a cell type
transitional between the bipotential
hepatoblast (at embryonic day 14) and a
fetal hepatocyte (at embryonic days 18-20).
To address the possible progenitor

relationship between oval cells and SHPCs,
retrorsine-exposed Fischer 344 rats were
treated with the mitoinhibitory agent 2-
acetamidofluorene (2-AAF) prior to PH . In
marked contrast to animals treated only with
retrorsine, the livers harvested from 2-
AAF/retrorsine-treated rats at early time
points after PH showed extensive
proliferation of oval cells, but no
proliferation of SHPCs [14]. Clusters of
“small hepatocytes” were observed after PH,
which continued to proliferate to restore
normal liver mass several weeks after PH.
Labeling of proliferating oval cells with
bromodeoxyuridine after PH demonstrated
that these “small hepatocytes” are progeny
of oval cells and not an independent cell
population [14]. Further evidence that
“small hepatocytes” are not the same
population as SHPCs was obtained by
treating retrorsine-exposed rats with 2-AAF
after PH; this resulted in blockade of SHPC
expansion suggesting that the cells are
susceptible to 2-AAF poisoning [14]. As the
“small hepatocytes” observed in 2-
AAF/retrorsine-exposed animals proliferate
in the presence of 2-AAF, this is strong
evidence that, although histologically
similar, these cells are not SHPCs. Additional
evidence that oval cells are not the source of
SHPCs emerged from experimental models
that employ the bile duct toxin
diaminodiphenylmethane (DAPM) [15].
Here, retrorsine-exposed Fischer 344 rats
were treated with DAPM prior to PH. While
DAPM treatment resulted in significant bile
duct damage, it had no effect on liver
regeneration. Oval cells were never observed
in DAPM/retrorsine treated animals but
SHPCs were detected beginning early after
PH. SHPCs continued to proliferate in a
manner identical to that observed in animals
treated with retrorsine only, until the normal
liver mass was restored [10,15]. These
results provide direct evidence that oval cell
proliferation is not necessary for SHPC-
mediated liver regeneration and provides the
strongest evidence yet that these cells are not
derived from oval cells. Instead, our
observations suggest that the cell of origin of
the SHPC is likely to be located in the liver
parenchyma. However, the exact cell type
giving rise to these cells remains unknown.
Our group has posited that SHPCs may arise
from a population of cells that are
histologically similar to mature hepatocytes
but phenotypically distinct [20]. This is

Figure 1: Primary hepatocellular carcinoma arises in the cirrhotic liver. (A) Autopsy specimen of liver heavily
invested by primary hepatocellular carcinoma. (B) Cut section of the autopsy specimen reveals a large
hepatocellular carcinoma (occupying the majority of the specimen). (C) Gross appearance of regenerative
hepatocyte nodules (yellow arrows) in a cirrhotic liver containing hepatocellular carcinoma (white arrow).
(D) The same cirrhotic liver showing multiple nodules of hepatocellular carcinoma (white arrows).

Figure 2: Microscopic appearance of cirrhotic liver and hepatocellular carcinoma. (A) Cirrhotic liver is
characterised by fibrous connective tissue (yellow arrows) separating nodules of regenerative hepatocytes (red
arrows). (B) Neoplastic cells composing hepatocellular carcinoma demonstrate nuclear and cellular pleomorphism.
(C,D) Neoplastic hepatocytes of hepatocellular carcinoma for multi-cell thick plates in contrast to the structure of
normal liver.
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based on the original characterisation where
it was demonstrated that SHPCs exhibit
characteristics of fetal hepatoblasts, oval
cells, as well as mature hepatocytes [10,11].
These characteristics suggest that a mature
(fully-differentiated) hepatocyte is unlikely
to be the source of a less differentiated cell
population.
The cells of origin of liver cancer have

long been debated in the field of liver
carcinogenesis. Conventional wisdom holds
that mature hepatocytes give rise to well-
differentiated hepatocellular carcinoma,
mature biliary epithelial cells give rise to
biliary adenocarcinomas, and less
differentiated cancers (or mixed cell type
cancers) are derived from undifferentiated
stem-like cells. SHPCs represent a novel
candidate cell source for the genesis of
hepatocellular carcinoma. Clearly this cell
type could give rise to differentiated
hepatocellular carcinomas, but may also
contribute to the development of less
differentiated cancers. Given the paucity of
undifferentiated stem-like cell reaction in

human liver injury and carcinogenesis and
the inability of mature hepatocytes to
respond to some forms of injury, it is likely
that the SHPC will represent a key cellular
target for hepatocellular carcinogenesis and
therefore merits further investigation. For
example, using the rat liver carcinogenesis
model system, we can (i) combine
carcinogen treatment with retrorsine injury
to characterise the ability of small
hepatocyte-like progenitor cells to generate
liver cancers, (ii) characterise molecular
alterations (e.g., changes in gene expression
signature) that occur during liver
carcinogenesis from this cell type in
response to specific carcinogenic stimuli,
(iii) evaluate SHPC contribution to
spontaneous liver carcinogenesis, (iv)
investigate approaches to liver cancer
prevention in the high-risk patient, and (v)
investigate new therapeutic approaches.
The discovery and characterisation of the
small hepatocyte-like progenitor cell
population in rats will also enable important
studies in human liver samples. These

include utilisation of SHPC markers to
identify the analogous cell type in normal or
pathological human liver, investigation of
SHPC contribution to liver regeneration in
human liver preneoplasia (chronic hepatitis
and cirrhosis) and examination of molecular
pathways that control activation and
proliferation of these cells in human liver,
potentially enabling selective activation or
targeted inhibition of proliferation.
The identification and characterisation of

SHPCs in the rat liver model of injury and
regeneration forms the foundation for the
dawning of an exciting new chapter in liver
carcinogenesis research. If SHPCs emerge as
a major cellular target for neoplastic
transformation, new research directions
aimed at definitive identification of the
molecular mechanisms that drive liver
carcinogenesis and development of new
therapeutic approaches that target these
pathways can be pursued in a focused
manner, accelerating discovery and leading
more rapidly to reductions in human liver
cancer incidence and mortality. n
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CONFERENCE
Cancer of Unknown Primary:
Progress in the Search for Improved
Diagnosis, Management & Treatment
Topics include: Chairman:
Guideline Implementation F Anthony Greco (USA)
Latest Research Findings

Keynote speaker:
Nicholas Pavlidis (Greece)

Information & Registration: www.cupfoundjo.org

London
Friday
27 April 2012

     



142 Volume 6 Issue 4 • September/October 2011

Nurse innovator   
in cancer care 

RCN Cancer and Breast Care conference 
and exhibition
Friday 25 November 2011, Thistle Marble Arch, 
Bryanston Street, London, W1H 7EH

The RCN Cancer and Breast Care N  
Forum is pleased to announce an exciting one 
day programme for health care professionals 
working in cancer and breast care settings. 
Join us at this conference and be inspired by nurse 
innovators, take part in debates and network with 
oncology nurses, leading charities and other organisations 
linked to this sector.  

Don’t miss GP and Broadcaster, Dr Phil Hammond.

media partner

Further information
Laura Benfield, RCN Events, 20 Cavendish Square, London, 
W1G 0RN
Tel: 020 7647 3591 Fax: 020 7647 3411
Email: laura.benfield@rcn.org.uk
Website: www.rcn.org.uk/cancer2011

Plenary and workshops include:

• Acute oncology tool kit
Phillipa Jones, Chemotherapy Re-design Manager, Greater Midlands 
Cancer Network 

• Partnerships with charities 
Laura Lee, Chief Executive, Maggies Cancer Centres 

• Advance practice in acute oncology
Lorraine Turner, Clinical Nurse Specialist, Christie NHS Foundation 
Trust

• Importance of getting patients into clinical trials to 
help improve survival rates
Cancer research UK

• Needs Assessment Tool in follow up clinics
Susanne Cruickshank, Lecturer, School of Nursing, Midwifery & 
Social Care, Edinburgh Napier University 

• Macmillan Health & Well-being pilot
Macmillan lead nurse

Dr Phil Hammond, GP and Broadcaster
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40 YEARS OF MEDICAL EDUCATION

Organised by

3rd national conference

Renal and
Bladder

Cancer 2012

 www.mahealthcareevents.co.uk
/renalbladder2012
+44 (0)20 7501 6762

Hallam Conference Centre, London
26th & 27th January

DISCOUNTE

RATE AVAILABL

UNTIL 4TH
NOVEM

B

Courses & Conferences

Promote your course or conference in the
next issue for MAXIMUM effect.

Ensure your event is featured in Oncology News, reaching
6500 oncology professionals POTENTIAL DELEGATES across
the UK.

RAISE AWARENESS by announcing details of your event to
our readers well in advance!

ENHANCE your PROFILE by submitting an eye catching
advert to us, or use our designer to create the advert for
you!

For further details contact Patricia McDonnell, Oncology News
Tel: +44 (0)288 289 7023 Email: Patricia@oncologynews.biz

Promote your
event here!

     



BTOG 2012
10th Annual BTOG Conference 2012

Dates
Wednesday 25th January to

Fri 27th January 2012

Venue
The Burlington Hotel,

Dublin, Ireland

• Wednesday BTOG Symposium
• Sponsored Satellite Meetings Wednesday
• Thursday & Friday Annual Conference

British Thoracic Oncology Group (BTOG) is a lung cancer and mesothelioma research group.
The principal aim of BTOG is to encourage the development of clinical and scientific research in all
areas of Thoracic Oncology and the provision of a multi-disciplinary educational forum.
All individuals involved in any aspect of lung cancer or mesothelioma research, treatment or care
are eligible to become members of the Group.

BTOG Secretariat
Dawn Mckinley, Operational Manager, British Thoracic Oncology Group (BTOG)
Hospital Management Offices, Glenfield Hospital, Leicester LE3 9QP England

Tel: 00 44 116 2502811 • Fax: 00 44 116 2502810
Email: dawn.mckinley@uhl-tr.nhs.uk • www.BTOG.org

ANNOUNCEMENT

Annual Conference

Please visit the website, www.BTOG.org for details
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Important dates

Plenary speakers

NCRI Cancer Conference 6 - 9 November 2011

Also featuring symposia on

The NCRI Cancer Conference is the major forum in the UK for
showcasing the best British and international cancer research.

The conference brings together the leading experts across all
disciplines within a very rich programme, with high-quality plenary
talks, more than 20 parallel sessions, commercial and educational
workshops, and the highly successful Clinical Trials Showcase, which
will include many of the latest trial results.

This year’s plenary speaker highlights include Nobel Prize winner
Harald zur Hausen speaking about HPV and cervical cancer, Hans
Clevers on cell signalling and stem cells, and Michael Stratton
covering the role of genomics in cancer research.

Michael Hall (Switzerland)

Michael Stratton (UK)

Hans Clevers (The Netherlands)

Maria Blasco (Spain)

Harald zur Hausen (Germany)

Jeff Settleman (USA)

Murray Brennan (USA)

Sir Mike Richards (UK)

Eva Grunfeld (Canada)

John Potter (USA)
Stratified medicine
Hosted by Alan Ashworth (UK)

Epigenetics and cancer
Hosted by Peter Adams (UK)

Predictive models of human cancer
Hosted by Dav d Tuveson (UK)

Transformational impact of symptom
control for cancer patients
Hosted by Peter Se by and Julia
Brown (UK)

Metabolism and cancer
Hosted by Eyal Gottlieb (UK)

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

Epithelial mesenchymal transition
Hosted by Nicholas Hastie (UK)

Cancer screening and prevention
Hosted by Robert Steele (UK)

Late breaking abstract submission
opens Monday 11 July

Online registration
closes Friday 30 September

2011 NCRI Cancer Conference
commences Sunday 6 November

BT Convention Centre, Liverpool, UK | 6-9 November 2011 | www.ncri.org.uk/ncriconference

Academic & small biotech discounts available!
Contact Lisa Kurth at lisa.kurth@terrapinn.com to see if you qualify.

November 15-17, 2011, Sé San Diego Hotel, San Diego, CA

Produced by

Event partners:

Navigate regulation and reimbursement channels
for companion diagnostic commercialization
Hear critical success factors from the FDA, Critical Path
Institute, Pfizer, Amgen, Genentech, CENTOCOR and more!

Optimize business models for personalized
medicine: make Dx + Rx = Tx
Build sustainable partnerships by learning best practices for
development timelines, royalty sharing and cross-cultural
language discrepancies

Explore the frontier for oncology and the
implications for expanding indications
Understand the latest breakthroughs in pharmacogenomics
and biomarker discovery

Register early
and save $840!

Prices, packages and
registration form

on page 7

Hear from:

Dr. Elizabeth Gribble
Walker
Director, Regulatory
Strategy and Submission
Critical Path Institute

Dr. Peter Collins
Vice President,
Diagnostics
GlaxoSmithKline

John O’Connor
Executive Director,
External Research and
Development Affairs
Amgen

Dr. Ilhan Celik
Senior Director, Head
of Biomarker Strategy
Oncology
Merck Serono

Dr. Eric Lai
Senior Vice President
Research and
Development
Gen-Probe

Courses & Conferences
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Diary of Events
September
3rd Annual BLS Lymphoedema
AwarenessWeek
4-9 September, 2011
W: www.thebls.com

Bone Marrow Biopsy (3 day train-
ing programme)
5-6 September 2011
with one observation day;
London, UK
T: +44 (0) 20 7808 2900
E: school@rmh.nhs.uk
W. www.royalmarsden.nhs.uk/school

3rd National Conference
Haematological Malignancies
6-7 September, 2011;London, UK
W: mahealthcareevents.co.uk
T: +44 (0)20 7501 6762

NEW
2nd EORTC Symposium: Quality of
Life, Symptom Research and Patient
Reported Outcomes in Cancer
Clinical Trials
7-9 September 2011;
Brussels, Belgium
W: eortc.be

Breast Cancer Care Teleconference:
Using gene profiling tools to predict
treatment and outcomes
8 September 2011;
Kylie Vilcins, Breast Cancer Care
T: +44(0)845 092 0802
E: nursetraining@
breastcancercare.org.uk

8th Annual Meeting - British
Uro-oncology Group (BUG)
9-10 September, 2011; York, UK
E: bug@rightangleuk.com
W: www.bug.uk.com

NEW
17th biennial meeting of the
European Society for
Gynaecological Oncology (ESGO)
11-14 September 2011; Milan, Italy
T: +41 22 908 0488 ext 937
F: +41 22 732 2850
E: sgampel@kenes.com

NEW
10th Anniversary International
Neuro-Oncology Update sponsored
by Vanderbilt University
15-16 September 2011;
Nashville, Tennessee, USA
W: www.vanderbilthealth.com/
clinicalneurosciences

Gynaecological Cancers
16 September, 2011; London, UK
T: +44 (0)207 808 2921
E: conferencecentre@rmh.nhs.uk
W: www.royalmarsden.nhs.uk/
conferences

The Christie National Aspiring
Oncologists Conference
17 September 2011; Manchester, UK
W: www.christie.nhs.uk/pro/
education/events
E: education.events@christie.nhs.uk

Innovations in Cancer Research
19 September, 2011; London, UK
T: +44 (0)207 808 2921
E: conferencecentre@rmh.nhs.uk
W: www.royalmarsden.nhs.uk/
conferences

Breast Cancer Care (5 day module)
19-23 September 2011; London, UK
T: +44 (0) 20 7808 2900
E: school@rmh.nhs.uk
W. www.royalmarsden.nhs.uk/school

Gynaecology Study Day
– Ovarian Cancer
20 September 2011; Manchester, UK
W: www.christie.nhs.uk/pro/
education/events
E: education.events@christie.nhs.uk

Managing Oedema due to Advanced
Disease
20-23 September, 2011; Glasgow, UK
Mrs Margaret Sneddon,
Programme Director,
T: +44 (0)141 330 2071/2072,
E: lymph@glasgow.ac.uk
W: http://www.gla.ac.uk/
departments/nursing/

Advanced Symptom Control Day
21 September, 2011; Middlesex, UK
E: anni.hall@nhs.net

Lymphoma in the elderly confer-
ence
21 September, 2011; London, UK
E: helen@lymphomas.org.uk

Essential Communications Skills
22 September, 2011; Middlesex, UK
E: anni.hall@nhs.net

Chronic myeloid leukemia
– Biological basis of therapy
22-25 September, 2011; Estoril,
Portugal
W: esh.org
E: didi.jasmin@univ-paris-diderot.fr

NEW
Essentials of Medical Imaging
Schemes and Developments
23 September 2011; London, UK
E: conference@bir.org.uk

Psychological Skills Session
23 September, 2011; Middlesex, UK
E: anni.hall@nhs.net

Joint ECCO 16, 30th ESTRO and
36th ESMOMultidisciplinary
Congress
23-27 September, 2011;
Stockholm, Sweden
W: www.ecco-org.eu

NEW
EPACS The 2nd Time Around!
26 September 2011; London, UK
E: conference@bir.org.uk

Still Confused about Feeding Tubes?
26 September, 2011; Manchester, UK
W: www.christie.nhs.uk/pro/
education/events
E: education.events@christie.nhs.uk

Oncology Imaging – PET, CT,MRI,
Diffusion;What all Oncologists
Need to know
26 September, 2011; London, UK
T: +44 (0)207 808 2921
E: conferencecentre@rmh.nhs.uk
W: www.royalmarsden.nhs.uk/
conferences

3rd International Meeting of
Oncoplastic and Reconstructive
Breast Surgery
26-28 September 2011,
Nottingham, UK
W: www.orbsmeetings.com

Lymphoedema: Diagnosis,
Assessment & Risk Reduction
27-30 September, 2011; Glasgow, UK
Mrs Margaret Sneddon,
Programme Director,
T: +44 (0)141 330 2071/2072,
E: lymph@glasgow.ac.uk
W: http://www.gla.ac.uk/
departments/nursing/

FEBS Advanced Lecture Course on
Translational Cancer Research
27 September-4 October, 2011;
Falesia, Portugal
W: www.eacr.org/meetings.php

Midlands Laryngeal surgery course
29-30 September, 2011; Derby, UK
Paula Naylor
T: +44(0)1332 787539
E: paula.naylor@
derbyhospitals.nhs.uk

4th Annual Royal Marsden Breast
meeting – Hot Topics in Breast
Cancer
30 September, 2011; London, UK
T: +44 (0)207 808 2921
E: conferencecentre@rmh.nhs.uk
W: www.royalmarsden.nhs.uk/
conferences

Recent advances in cancer
therapeutics
30 September–1 October, 2011;
London, UK
W: www.rsm.ac.uk/conferences

October
NEW
BIR East of England Branch Annual
Meeting: Back to the Future
1 October 2011; Cambridge, UK
E: conference@bir.org.uk

NEW
Congress of Neurological Surgeons
2011 Annual Meeting
1-6 October 2011;
Washington, DC, USA
W: http://w3.cns.org/meetings/2011/
index.asp

BLS Annual Conferenfe 2011
2-4 October, 2011; Nottingham, UK
W: www.thebls.com

5th Congress on Trends in Medical
Mycology (TIMM-5)
2- 5 October, 2011; Valencia, Spain
www.timm2011.org

NEW
American Society for Radiation
Oncology (ASTRO) Annual Meeting
2011
2-6 October 2011; Miami Beach,
Florida, USA
W: www.astro.org/

Emergency treatment of cancer
patients within the Acute Oncology
setting
3 October, 2011; Middlesex, UK
E: anni.hall@nhs.net

NEW
The Sciences of Cancer Care
4, 5, 11, 12 & 18 October 2011;
London, UK
T: +44 (0) 20 7808 2900
E: school@rmh.nhs.uk
W. www.royalmarsden.nhs.uk/school

NEW
Joint STFC Futures and BIR
Workshop - Cancer Care: New
Detector and Sensor Technologies
and their Potential Impact
5-6 October 2011; Oxford, UK
E: conference@bir.org.uk

NEW
2nd Annual "Cancer
Immunotherapy: A Long Awaited
Reality" Conference
6 October 2011;
New York, New York, USA
E: info@mdbpartners.com

Introduction to Oncology Day 2
6 October, 2011; Middlesex, UK
E: anni.hall@nhs.net

Medication Safety
6 October, 2011; London, UK
T: +44 (0)207 808 2921
E: conferencecentre@rmh.nhs.uk
W: www.royalmarsden.nhs.uk/
conferences

21st Congress of the Romanian
Society for Radiotherapy and
Medical Oncology
6-8 October 2011;
Satu-Mare, Romania
E: srrom@iocn.ro W: www.srrom.ro

NEW
Developments in Treatment of Head
& Neck Cancer with Chemotherapy,
Biological Agents and Radiotherapy
7 October 2011; London, UK
E: conference@bir.org.uk

American Society for Therapeutic
Radiology and Oncology Annual
Meeting
9-13 October, 2011; Miami, USA
ASTRO T: +1 (703) 502-1550
www.astro.org

Upper GI Cancers Study Day
10 October, 2011; London, UK
T: +44 (0)207 808 2921
E: conferencecentre@rmh.nhs.uk
W: www.royalmarsden.nhs.uk/
conferences

To have your event listed in the Oncology News diary
E: Patricia@oncologynews.biz by October 5th 2011.
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Professor Denys Wheatley is Editor, and is Director of BioMedES. He has strong
research ties in Albany, Davis, Auckland, Valencia, Detroit, Budapest, St Petersburg,
Heidelberg, Zürich and Hong Kong. He is eager to establish strong interaction with
cancer and cell biology teams worldwide, and initiate programmes in the areas in which
his expertise lies. His work in cancer research, other scientific fields, with IFCB, and in
publishing and scientific communication has led to his receiving awards in recent years.

Dr Richard J Ablin (Associate Editor), is Research Professor of Immunobiology and
Pathology, University of Arizona College of Medicine and a Member of the Arizona
Cancer Center, Tucson, Arizona. He received the First Award for scientific excellence
from The Haakon Ragde Foundation for Advanced Cancer Studies. Dr Ablin discovered
prostate-specific antigen (PSA) in 1970. A pioneer of cryosurgery and
cryoimmunotherapy, he has extensive experience in cancer research.

Dr Tom Lynch is Assistant Editor – Imaging, and is a Radiologist and Lead Nuclear
Medicine Physician in the Northern Ireland Cancer Centre based at the Belfast City
Hospital. Tom specialises in PET/CT scanning and nuclear medicine with a special
interest in paediatric nuclear medicine.

Dr Miriam Dwek is Assistant Co-Editor - Breast Cancer, she is a Senior Lecturer
in Biochemistry at the Department of Molecular and Applied Biosciences, School of Life
Sciences, University of Westminster in London.

Mo Keshtgar is Assistant Co-Editor - Breast Cancer, and is a Consultant Surgical
Oncologist at the Department of Surgery, Royal Free Hospital, London. His main area of
interest is minimally invasive approaches in diagnosis and treatment of breast cancer.
His research interest is in sentinel node biopsy, intra-operative radiotherapy, quantum
dot nanotechnology in breast cancer.

Ms Kathleen Mais is Assistant Editor – Nursing, and is a Nurse Clinician in Head
& Neck Oncology at Christie Hospital, Manchester. Kathleen qualified as a nurse in
Newcastle-upon-Tyne. Kathleen is a nurse-prescriber and runs a nurse-led
chemotherapy clinic as well as continuing her work in clinical research.

Alan Cooper is Assistant Editor – Urology, and is Lead Scientist with the urology
research group in Southampton University Hospitals and senior lecturer (albeit with
virtually no lecturing burden) in the Department of Biomedical Sciences at Portsmouth
University.

Marilena Loizidou is Assistant Editor – Colorectal, and is a Non-Clinical Senior
Lecturer in the Department of Surgery, UCL. Her research program focuses on aspects
of colorectal cancer and liver metastases, from the basic underlying biology to new
potential treatments. The current focus of research is the contribution of the peptide
endothelin-1 to tumour growth and progression in the bowel. Additional research areas
include breast and bladder cancer.

Willie Stewart is Assistant Editor – Neuro-Oncology, he is a Consultant and Lead
Neuropathologist based at the Institute of Neurological Sciences, Glasgow and
Honorary Clinical Senior Lecturer in the University of Glasgow. His interests include the
pathology of high-grade gliomas and developing molecular diagnostic techniques for
introduction to routine clinical practice.

Meet the Editorial TeamBook Reviews
Cancer principles and practice
of oncology 9th Edition
Edited by: Vincent T DeVita, Theodore S Lawrence,
Steven A Rosenberg, Ronald A DePinho, Robert A Weinberg.
Published by: Lippincott, Williams & Wilkins.
ISBN: 9781451105452. Price: $399.00.

The 9th edition of this
book is a single vol-
ume text. It incorpo-

rates up to date information
that may change one’s
practice. It also comes with
access to lwwoncology.com
and updates of the book are
posted quarterly (available
on purchase of the book ).
This book has undergone
significant revision, in that
there are chapters written
by new authors, more colour illustrations and diagrams.
This volume draws on the expertise of more than 300 emi-
nent contributors. The aim of the written text and the elec-
tronic version is to meet the needs of the general oncolo-
gist as well as the specialist. This book is divided into 8
parts.
Part one: molecular biology of cancer (and the chapters

on molecular biology of specific cancers) has become more
important in understanding the recent explosion of target-
ed therapies. There are new chapters on personalised
medicine (cancer genetics) tyrosine kinase inhibitors,
emphasise the importance of biological therapies in the
treatment of cancer. Part two contains chapters on aetiol-
ogy of cancer, epidemiology of cancer and trends in can-
cer mortality. Part four: pharmacology of cancer therapeu-
tics, examines the different classes of chemotherapy
agents, as well as other agents in considerable detail. Parts
5 & 6 are concerned with the growing importance of pre-
vention, cancer screening and genetic counselling. Part 8,
the main body of the text is concerned with the practice of
oncology. It is divided into 22 sections, each concerned
with an anatomic site. Within each anatomic site, the
molecular biology of that cancer is discussed, followed by
the demographics, pathology, presentation, staging, diag-
nosis and treatment.

The epidemiology, genetics, staging and treat-
ment of the solid tumours of childhood are covered with-
in one chapter. I feel that this section could have been
expanded, especially the section on treatment. Four chap-
ters are devoted to oncological emergencies, and seven
chapters on the treatment of metastatic cancer. Section
19: management of adverse effects of treatment, encom-
passes in 14 chapters the early and late effects of cancer
treatments. Section 20: supportive care and quality of life
covers management of cancer pain, nutritional support,
psychological issues, communicating news and specialised
care of the terminally ill as well as rehabilitation.
Therefore in summary this revised book remains an

essential reference text, incorporating the latest informa-
tion on science and the practice of oncology. n

Reviewed by Dr Karin Baria,
Consultant Oncologist,

Lincoln County Hospital.
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Neuro-Oncology
Large-scale siRNA screening identifies novel
synergistic targets for GBM treatment with
PI3 inhibitors
Background: Recent progress in understanding the molecular events
during GBM development and progression has increased interest in
developing small-molecule kinase inhibitors for treatment, including
those which target phosphatidylinositol-3 kinases (PI3Ks). It is important
to identify combinations of specific molecular agents that together can
shut down the compensatory and collateral pathways and enhance the
efficacy of inhibiting the PI3K pathway. The authors performed a
synthetic lethality screen to identify genes or pathways whose
inactivation, in combination with the PI3K inhibitors PX-866 and NVPBEZ-
235, might result in a lethal phenotype in GBM. GBM cell lines U87,
U251and T98G were screened with a large-scale, short hairpin RNA
library which contains 43,800 siRNA sequences targeting 8,500 human
genes. Overlapping genes among the 3 cell lines were selected which
synergized with PX-866 to induce cell death. A GSE4290 dataset and The
Cancer Genome Atlas GBM dataset were also used to identify 15 target
genes over-expressed in GBM tissues. Here, the authors showed that the
15 genes were closely related to cancer-promoting pathways, and a
highly interconnected network of aberrations along the MYC, P38MAPK,
and ERK signaling pathways were identified. This study suggests that
inhibition of these pathways might increase tumor sensitivity to PX-866
and therefore represent a potential clinical therapeutic strategy.
Reviewer’s opinion: The authors used robust large-scale siRNA screening
to identify key genes related to GBM-promoting pathways. This genome-
wide screening proved to be an effective approach to searching for potential
targets or pathways whose inactivation would synergize the efficacy of
anticancer drugs. This study is of scientific and clinical significance. – QA
Identification of novel synergistic targets for rational drug
combinations with PI3 kinase inhibitors using siRNA synthetic
lethality screening against GBM.
Kim YW, Liu TJ, Koul D, Tiao N, Feroze AH, Wang J, Powis G,
Yung WK.
Neuro-Oncology • 2011;13(4):367-75.

Head & Neck
Survival of patients with palliative head and
neck cancer
Background: The purpose of this study was to describe patient
characteristics and prognostic factors for survival in the palliative stage
of patients with head and neck cancer.
Methods: Since November 2003, all patients with palliative head and neck
cancer treated in our hospital have been recorded in a central database. In
total, 262 deceased patients were included in this retrospective study.
Results: The reasons for palliation were inoperability, distant metastases,
refusal of curative treatment, or poor condition. The mean palliative phase
lasted 5.3 months for patients with squamous cell carcinomas. Involvement
of a specialized nurse was significantly related with the number of admissions
and place of dying. Multivariate analysis showed comorbidity and treatment
to be independent predictors of survival in the palliative phase.
Conclusion: Comorbidity and palliative interventions are possible
prognostic factors for survival. The involvement of a specialized nurse
might be associated with an improved quality of life.
Reviewer’s opinions: An interesting paper looking at a challenging
subject. Knowledge about the palliative phase of head & neck cancer is
limited. An extensive literature search yielded 6 articles published since
September 2003. This study looks at various patient, environmental and
tumour characteristic of the palliative phase. It’s a retrospective study,
we should be careful to interpret various statistical outcomes. Overall
survival is primarily dependant on localization and stage and followed by
the co morbidity. – MD
Ledeboer Q, van der Schroeff M P, Pruyn J, de Boer M,
de Jong R J B, van der Velden L A.
Head & Neck 2011:33/7:1021-6.

Neuro-Oncology
Rad-51 inhibition and DNA repair in in vitro
models of glioma
Background: Outcome for patients with high grade glioma (HGG)
remains poor due to the development of treatment resistance. One
suggested mechanism of this resistance is abberant DNA repair within
the tumour cells. Rad 51 is a protein involved in DNA replication and
repair of DNA damage. Its expression is regulated by checkpoint
signalling proteins such as Chk2 and can be induced by chemotherapy.
Previous studies have shown high Rad-51 expression in cell culture
models which respond to radiotherapy following Gleevec. In this study
the authors investigated the role of Rad-51 dependent repair in four
established HGG cell lines and two newly established Glioblastoma
(GBM) cell lines following radiotherapy, temozolomide and combination
therapy. They also investigated Rad-51 expression in a series of 19
glioma specimens of various grades.
Higher levels of Rad51 expression were detected in all of the HGG cell
lines when compared with normal astrocytic cell lines. All cell lines also
showed an increase in the percentage of cells with over 5 Rad-51 foci
detected by fluorescent immunocytochemistry following radiotherapy
which appeared to be dose dependent. T98G (TP53 mutated cell line)
showed the greatest response to radiotherapy with temozolomide
having an additive effect. There was a significant reduction in clonogenic
survival of Rad-51 ‘knockdown’ cells (by SiRNA targeting) in the T98G
cell line following radiotherapy. Newly established GBM cell lines had
similar expression of Rad-51 protein when compared to the HGG cell
lines and showed a marked reduction in cell viability when Rad-51
expression was inhibited following chemoradiotherapy. Rad-51
expression was also investigated by immunocytochemistry in formalin
fixed paraffin embedded tissue from 19 primary glial tumours of varying
grades but failed to show a correlation with grade or outcome..
Reviewer’s opinions: This extensive in vitro study has shown that high
levels of Rad-51 protein are expressed in established HGG and newly
established GBM cell lines with the GBM cell line in particular showing
reduced cell survival following Rad-51 knockdown and
chemoradiotherapy. This study provides a promising avenue for the
development of adjuvant therapies targeted at specific DNA repair
pathways involved in promoting therapy resistance. The authors were
unable to correlate Rad-51 immunohistochemistry with outcome in their
cohort of 19 glial tumours. Further assessment of Rad-51 expression in
a larger cohort of high grade glial tumours may be warranted. – SB
Rad51 inhibition is an effective means of targeting
DNA repair in glioma models and CD133+
tumor-derived cells.
Short SC, Giampieri S, Worku M, Alcaide-German M,
Sioftanos G, Bourne S, Lio KI, Shaked-Rabi M,
Martindale C.
Neuro-Oncology 2011;13(5):487-49.

Journal Reviews

New Reviewer for Oncology News
Dr Sarah Bell is a Specialty Trainee Registrar in Neuropathology in the Institute of
Neurological Sciences, Glasgow and MRC Clinical Training Fellow within the Scottish
Clinical Pharmacology and Pathology Programme. Her research interests include the
molecular and cellular biology of high grade gliomas and the tumour microenvironment.
Dr Bell will join the Oncology News Reviewers Panel to review the journal Neuro-oncology.

Panel of Journal Reviewers
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,
BSc MBChB MRCP PhD, Consultant & Honorary Senior Lecturer in Medical Oncology,
Royal Wolverhampton Hospitals NHS Trust & University of Birmingham, UK.

Richard Novell,
MChir FRCS, Consultant Coloproctologist, The Royal Free Hospital, London, UK.
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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.

Varian’s TrueBeam radiotherapy delivery system, a
comprehensive re-design of linear accelerator
technology, has won a top international design
award. Launched last year, the sleek and fully-
integrated TrueBeam system has been selected for a
prestigious Red Dot award for product design.

The Red Dot organization, based in Essen,
Germany, awards prizes annually for product
design, design agencies and design concepts. This
year, designers and companies from 60 countries
entered almost 4,500 products in the Red Dot
award for product design and the winners were
announced at a glittering awards ceremony in
Essen. More information about the awards and a list

of winners can be found at www.red-dot.org
"As always, our jury cast a very careful eye

over the products submitted,” said Professor Dr.
Peter Zec, the initiator of the Red Dot design
award. “Design quality has asserted itself clearly
in the judging process, with genuine and new
creative solutions also being rewarded. Both of
these criteria are not just yardsticks for good
design, but also for the potential for success on
the market.”

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

Cancer patients in Sweden have gained access
to fast and efficient radiotherapy treatments
with the installation of Scandinavia’s first
TrueBeam™ system from Varian Medical
Systems. This advanced system has commenced
clinical treatments for patients at Västerås
Hospital, west of Stockholm.

Until recently, physicists and doctors at the
busy hospital have been treating 70 patients a
day in two shifts between 6.30am and
8.30pm. The arrival of the TrueBeam system
means more advanced treatments can be
delivered in shorter times, potentially enabling
a resumption of normal working patterns.

TrueBeam was designed to treat cancer in a
fast and precise manner, including tumors that
move during treatment as the patient breathes
in and out. Designed to advance the treatment
of lung, breast, prostate, head and neck, and
other types of cancer, TrueBeam features a
multitude of technical innovations that
dynamically synchronize imaging, patient

positioning, motion management, and
treatment delivery. With its High Intensity
Mode, TrueBeam can deliver very high doses
quickly and accurately, more than twice as fast
as earlier generations of technology.

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

First Varian TrueBeam System in Scandinavia Crystal clear imaging
for optimum brightness

Nikon has launched the new CFI Plan
Apochromat λ series of objectives, featuring
its pioneering ultra-low refractive index Nano
Crystal Coat technology. This technology
provides unrivalled chromatic aberration and
remarkably high transmission values
throughout a broad range of wavelengths.
Offering bright, sharp, high contrast images,
the newly developed CFI Plan Apochromat λ
series objectives are capable of visualising the
minute structure and dynamics in living cells
or organisms, supporting advanced
bioscience applications.

Originating from its semi-conductor
manufacturing technology, and used in the
manufacture of professional SLR lenses,
Nikon's Nano Crystal Coat is an anti-reflective
coating that assimilates ultra-fine crystallised
particles, the size of a nanometre. Arranging
the particles in a spongy coarse structure,
with uniform spaces between them, enables
lower refractive indices. These crystallised
particles eliminate reflections inside the lens
throughout the spectrum of visible light
waves (380 - 780nm) far exceeding the limits
of conventional anti-reflective coating
systems. The Nano Crystal Coat eliminates
the ghost effects caused by red light and
effectively reduces the flare caused by light
entering the lens diagonally.

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

Nucletron’s successful brachytherapy user meeting
in Lincoln
Nucletron recently held a highly successfully
brachytherapy meeting for users. The meeting
took the form of formal presentations on
brachytherapy from user sites, the latest
innovations in brachytherapy from Nucletron
together with questions / discussion sessions,
and demonstrations / hands-on sessions
interspersed throughout the programme.

Day One of the meeting was hosted by Ian
Green, Principal Radiotherapy Physicist at
Lincoln County and Day Two by Jenny
Marsden, Principal Physicist at Hull & East
Yorkshire Hospitals. A highlight of the
meeting was a talk by a patient, Mark Davies,
speaking on “The Patient Experience”.

Feedback from delegates was excellent with
a major of over eight-five percent saying that
that overall meeting was a “good event” and

“thank you”. Top of the poll was the patient
experience talk, with one attendee saying “it
gave us food for thought and is not something
we usually talk about.”

For further information visit:
www.nucletron.com
E: helen.hanratty@uk.nucletron.com
T: + 44 (0)7764 831828

Varian’s TrueBeam Wins Prestigious International Design Award
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Details of advances in the use of stereotactic
body radiotherapy (SBRT) to treat early stage
lung cancer in both high risk operable and
inoperable cases were presented at the
biennial World Conference for Lung Cancer
(WCLC) in Amsterdam reently, including
significant improvements in survival of
elderly lung cancer patients in the
Netherlands as a result of more advanced
SBRT treatments.
A study into survival rates among lung

cancer patients in the Netherlands between
2003 and 2009 was one of only four, out of
approximately 1900 abstracts, selected for
presentation at the WCLC Presidential
Symposium. The study was outlined by Dr
Cornelis Haasbeek from VU University
Medical Center in Amsterdam, where
patients are treated on six advanced medical
linear accelerators from radiosurgery world
leader Varian Medical Systems. This hospital
has pioneered the use of SBRT in the
Netherlands, involving higher doses being

delivered in fewer sessions with greater
precision than is usual with conventional
radiotherapy.
The team at VU used the country’s

comprehensive population registry to
monitor the survival rates of lung cancer
patients aged 75 or older. Whereas previous
population studies in North Holland have
shown increased survival rates of up to
seven months through the use of SBRT,
latest research on data from the entire
Dutch population of 16 million shows the
average survival rate after SBRT jumps by 9.3
months in this frail population from 16.8
months to 26.1 months. “This improvement
in survival rates for SBRT patients is nothing
short of spectacular for a disease that is
difficult to treat by any method,” says Prof.
Senan.
For further information contact:

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

Dutch Cancer Center with Varian Systems Presents
Results of Study into Improving Survival Rates

First RapidArc®
Radiotherapy
Treatments carried out
in Morocco

A 60-year-old prostate cancer patient has become
the first person in North Africa to be treated using
fast and efficient RapidArc® radiotherapy
technology from Varian Medical Systems. The
pioneering treatment took place at Al Kindy
Hospital, a leading private cancer clinic in
Casablanca. Over 20 further prostate and
head/neck cancer treatments have subsequently
taken place using the advanced technology.
Doctors at Al Kindy say RapidArc has enabled

them to give fast and precise treatments that
deliver the prescribed dose to the tumor while
limiting exposure to surrounding healthy tissue
and organs. “RapidArc is a very effective way of
improving the precision of our radiotherapy
treatments, particularly for head and neck
treatments, which are very common here in
Morocco,” says Hicham Tamri, medical physicist.
“With RapidArc we are able to deliver the
prescribed dose precisely while lowering the risk
of complications such as dry mouth. For prostate
patients, we can better reduce exposure of the
bladder, urethra and rectum.”
Mr Tamri said the hospital had never offered

IMRT treatments in the past but their acquisition
from Varian had enabled them to commence
image-guided RapidArc treatments. “We will be
using RapidArc rather than fixed-beam IMRT for
all eligible cases in the future,” he said.
For further information contact:

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

Gen-Probe’s analytical service laboratories pass
FDA inspection
Gen-Probe’s Tepnel Pharma
Services, a provider of outsourced
services and solutions to the drug
development and biotechnology
sectors, is pleased to announce
that its analytical laboratories in
Livingston, Scotland, have
successfully passed a GMP
inspection by the US Food and
Drug Administration (FDA)
without any “Form 483” citations.
This is the second audit by the
FDA since Tepnel relocated to its
current facilities in 2008, and sits
alongside the certification by the
UK Medicines and Healthcare Products
Regulatory Agency (MHRA) for GMP, GLP and
GCP compliance at the site.
Carl Hull, CEO of Gen-Probe Incorporated,

said, “This accomplishment reflects our
long-standing corporate commitment to

quality and regulatory
compliance.” David Scott,
Senior Director, Commercial
Services and Diaclone, added,
“The success of this
inspection is testament to the
hard work, understanding
and commitment of Tepnel to
provide regulatory compliant
services to our customers. In
conjunction with our MHRA
accreditations, it confirms our
quality system meets the
highest standards expected of
a modern global service

provider.”
Gen-Probe’s Tepnel Pharma Services is a

global provider of outsourced services to the
drug development industry.
For further information contact:

E: pharmaservices@gen-probe.com

Elekta’s Integrity Forms the Foundation of Advanced Radiation Therapy

Built on 25 years of experience, Integrity™ is
Elekta’s sixth generation digital control system
that brings proven reliability, giving the
confidence to safely deliver radiation
treatment. Integrity ensures the dose rate is
not just prescribed but is actively managed to
complete the treatment flawlessly. The system
employs three tiers of safety.
First: The prescription is verified when it is

received from an external R&V system like
MOSAIQ®. Integrity checks that all linac
parameters are deliverable and set correctly
according to the prescription. This system will
reject untreatable plans before the patient is

on the table or a QA procedure starts.
Second: To keep prescription on track and

precise, MLC leaf positions are checked and
controlled every 40 milliseconds, while the

dose is checked every 20 milliseconds with
real-time adjustments being made.
Third: Guardian oversees the whole process,

supervising and checking all systems are
operating correctly. It does this by monitoring
and verifying parameters throughout the
treatment, including MLC and gantry settings.
If a discrepancy occurs, Guardian will interrupt
treatment.
Learn more at www.elekta.com/integrity.
For further information contact:

Patrick Greally, Elekta Limited
T: +44 (1293) 654 462
E: Patrick.Greally@elekta.com
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Varian Medical Systems has been awarded a
contract to supply eight TrueBeam treatment
systems to hospitals in Scotland as part of a major
nationwide procurement program. The award
also involves two Clinac® iX linear accelerators,
ancillary equipment and software from Varian.
The new equipment will replace ageing

treatment machines at radiotherapy departments
in Glasgow, Edinburgh, Dundee, Aberdeen and
Inverness. “This is a major replacement program
aimed at refreshing our stock of radiotherapy
treatment machines across Scotland.” says NHS
National Services Scotland’s Procurement
Manager (Equipping and Technical) and project
lead John Slater.
Gary Currie, medical physicist at West of Scotland Cancer Centre in

Glasgow, said, “These new machines represent the latest in linear

accelerator technology and they will enable
Scotland’s radiotherapy departments to introduce
cutting-edge treatments for the benefit of the
country’s cancer patients.”
He said clinicians in Scotland aim to offer

advanced image-guided RapidArc® intensity
modulated radiotherapy (IMRT) treatments to 30%
of patients within 12-18 months. IMRT enables
dose to be delivered more precisely to the tumor
than systems without IMRT and reduces dose to
healthy tissue. RapidArc enables IMRT to be
delivered in less than two minutes rather than the
15-20 minutes needed for conventional IMRT
treatments.

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

Scottish Executive Awards Varian Major Contract to Supply Five Cancer Centers

Galil Medical, a global leader in minimally invasive cryotherapy
cancer treatments, announced today that NICE (National Institute
for Health and Clinical Excellence) guidance has been secured for
percutaneous cryotherapy of renal cancer.
In the recently issued guidance, NICE states: “Current evidence

on the efficacy and safety of percutaneous cryotherapy for renal
cancer is adequate to support the use of this procedure provided
that normal arrangements are in place for clinical governance,
consent and audit.”
Interventional Radiologists and Galil Medical have been involved
throughout the consultation process, to ensure that NICE had
access to the most updated information during their review of this
treatment. As part of the public commentary process, Galil Medical
was able to provide NICE with broader clinical evidence supporting
the safety and efficacy of renal cryotherapy procedures.
The new NICE guidance outlines an improved patient pathway

for those seeking renal cryotherapy as a first line treatment. This
provides patients with a true alternative to the more invasive
surgical techniques that are currently offered.
“Galil Medical is the only company solely committed to

advancing cryotherapy over a broad range of applications,” Marty
Emerson (Galil’s CEO) commented; “We believe that the NICE
Guidance will further solidify our position that cryotherapy is the
treatment of choice for percutaneous renal procedures and will
position Galil Medical as the preeminent cryotherapy company in

the world. Our goal is to provide cryotherapy specialists with a
broad range of product choices, allowing these physicians the
flexibility to treat a wider range of patients.”
The NICE guidance may be viewed at
http://guidance.nice.org.uk/IPG402.
Galil Medical is a global leader in delivering innovative

cryotherapy solutions. The company is addressing patient
conditions across multiple physician specialties; treatment areas
include conditions affecting bone, kidney, liver, lung and prostate,
as well as targeted pain and nerve applications. Company offices
are located in Arden Hills, Minnesota; Yokneam, Israel; and
London, United Kingdom. Shareholders include Thomas,
McNerney & Partners, The Vertical Group, and Investor Growth
Capital.

For further information contact, Derek Jerome, Clinical Affairs
and Technical Services Director, T: +44 (0)1293 459848
E: derek.jerome@gaillmedical.com or Sally Rogers,
Marketing Director, Europe, T: +44 (0)1293 459848,
E: sally.rogers@galilmedical.com

Galil Medical announces new NICE Guidance for percutaneous renal
cryoablation

The ECCO Clinical Research Award is
conferred in recognition of an outstanding

international contribution to the integration of
scientific research and clinical practice in the
field of cancer. Professor Jens Overgaard is
currently the head of the Department of
Experimental Clinical Oncology at Aarhus
University Hospital in Denmark. He has forged
a stellar career marked by groundbreaking
clinical research that has altered standards of
cancer care around the world.

Professor Overgaard has made enormous
contributions to the field of cancer, as he was
the first to show clinically that the experimental
radiation sensitizer Misonidazole is beneficial in
head and neck cancer, thus validating the
importance of hypoxia as a radioresistance
agent. He is also recognised as one of the first
international investigators to show that
hyperthermia is a useful adjunct to radiation
and chemotherapy. n

Awards & Appointments

Pezcoller-ECCO Recognition for Contribution to
Oncology Award Winner: Jens Overgaard (DK)
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Awards & Appointments

Each year, ASCO honours individuals who
have made significant contributions to

ASCO, the practice of oncology, and
patients with cancer as a way to recognise
enhancements in cancer care. The 2011
Award recipients are as follows:

David A Karnofsky Memorial Award
and Lecture: Kenneth C Anderson, MD

Dr Anderson is being honoured for his
achievements in cancer research. His studies
on novel biologically based therapies for
multiple myeloma and has helped to
transform myeloma therapy.

Science of Oncology Award and
Lecture: Robert A. Weinberg, PhD

Dr Weinberg is being honoured for furthering
the understanding of cancer through his
innovative and groundbreaking research. He
is best known for his discovery of the first
human oncogene, the ras oncogene, which
causes normal cells to form tumours, and for
the isolation of the first known tumour
suppressor gene, the Rb gene.

ASCO-American Cancer Society Award
and Lecture: Jamie H Von Roenn, MD

Dr Von Roenn is being honoured for her
pioneering work in palliative medicine. She
has focused her career on the integration of
palliative medicine skills and principles into
oncology care.

Gianni Bonadonna Breast Cancer
Award and Lecture: Luca Gianni, MD

Dr Gianni is being honoured for research
that has led to the definition of a successful
new regimen for breast cancer, as well as
for the clarification of relevant aspects of
the pharmacology of paclitaxel and the
mechanisms of drug–drug enhancement
with doxorubicin.

BJ Kennedy Award and Lecture for
Scientific Excellence in Geriatric
Oncology: John M Bennett, MD

Dr Bennett is being recognized for his
distinguished leadership in geriatric
oncology. He was a founding member of
the International Society for Geriatric
Oncology and the first chair of the
Myelodysplastic Syndromes Foundation.

Pediatric Oncology Award and
Lecture: Lee J Helman, MD

Dr Helman is being honoured for his focus
on the biology and treatment of pediatric
sarcomas, specifically Ewing’s sarcoma,
rhabdomyosarcoma, and osteosarcoma.

Partners in Progress Award:
Benjamin O Anderson, MD

Dr Anderson is being honoured for his
efforts to improve the quality of care
women receive around the world. For the
past decade, he has been a leading voice in

the international breast cancer clinical
improvement and best practices movement
through the establishment of the Breast
Health Global Initiative (BHGI).

Distinguished Achievement Award:
David Khayat, MD, PhD

Dr Khayat is being honoured for his efforts to
improve cancer treatment and awareness in
France and abroad. He organized the French
Federation of Medical Oncologists and was
the Co-Founder of the World Summit
Against Cancer, which gathered more than
100 international leaders to reaffirm their
commitment to the eradication of cancer.

Special Recognition Award:
Daniel G. Haller, MD

Dr Haller is being honoured for his
outstanding contributions to clinical oncology
and cancer research and for his dedicated
service to the oncology community. He is the
Editor-in-Chief of the Journal of Clinical
Oncology, the official journal of ASCO.

Public Service Award:
The Honorable Sherrod Brown

Sen. Brown, the senior US Senator from Ohio,
is being honoured for his efforts to ensure the
new health care law included important
consumer protections that require insurance
plans to cover routine patient care for
patients undergoing cancer clinical trials. n

Special Award Winners at ASCO

The American Society of Clinical
Oncology (ASCO) honoured Mark Kris,

MD, with the inaugural ASCO Humanitarian
Award for his dedication and compassion in
both his professional work and free time,
which has touched the lives of countless
individuals. The award was presented at the
Opening Session of the Society’s 47th
Annual Meeting, which took place in
Chicago, June 2011 at McCormick Place.
“ASCO developed the Humanitarian

Award to recognise an oncologist who
personifies the Society’s mission and values
by going above and beyond the call of duty
in providing outstanding patient care or
through exceptional service or leadership in
the U.S. or abroad,” said Allen Lichter, MD,
CEO of ASCO. “Dr Kris truly exemplifies
ASCO’s mission of making a world of

difference in cancer care, and we are proud
to present him with the first-ever
Humanitarian Award.”
“For me, it’s all about trying to give

people the opportunity to live the life they
choose,” said Dr Kris of his professional and
humanitarian efforts. “In truth, everything

kind of flows out of being an oncologist.
Once you find yourself in a situation of
dealing with people with cancer and their
families, it’s only natural that you’d want to
do other things. I am very honored and
humbled to receive this year’s Humanitarian
Award.”
Dr Kris currently serves as chief of the

thoracic oncology service and the William
and Joy Ruane Chair in Thoracic Oncology at
Memorial Sloan-Kettering Cancer Center
and as professor of medicine at Weill
Medical College of Cornell University. In
addition to being a pioneer in the
advancement of lung cancer research and
treatment, he has demonstrated exemplary
patient care, including making house calls
to visit those at the end of their lives. n

ASCO Honors Mark Kris, MD, with Inaugural Humanitarian Award
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Advanced therapies made easier

Experience the Elekta Difference

Radiotherapy techniques are becoming increasingly sophisticated, requiring more time
and skill to ensure safe delivery. By simplifying the variables in planning, patient setup,  
treatment verification, and delivery, Elekta gives you greater confidence to define and  
raise the standard of human care. Visit us at elekta.com/experience.
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